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(57) Abstract 

Peptides having cyclic structures represented by the following general formula (I): R 1 (X 1 ) nl (X 2 ) n2 (X 3 ) n3 (X 4 (X 5 ) n5 (X 6 )" 6 (X 7 ) n7 
(X 8 ) n8 (X 9 ) n9 (X l0 ) nl0 (X 11 ) nl HX l2 ) nI2 (X 13 ) nl3 (X H ) nl4 (X 15 ) nl5 (X 1 ^ and exerting the effect of restoring a P53 protein activity on 

P53 protein mutants or pharmacologically acceptable salts thereof. In said formula (I) X* means an arbitrary member selected from among 
X 1 to X 17 while n' means an arbitrary member selected from among n 1 to n 17 (provided that i is an integer of from 1 to 17), then X' 
represents an amino acid residue or an organic acid residue; a functional group in a residue X p selected among X 1 to X n (provided that p 
is an integer of from 1 to 11) and a functional group X q selected from among X 8 to X 17 (provided that q is an integer of from 8 to 17 and 
larger than p) form a cyclic structure having a crosslinkage selected from among S-S, S-CH 2 -S, S-CH 2 -C 6 H 4 -CH 2 -S, S-CH 2 -CO, CO-NH, 
NH-CO, O-CO or CO-O; R l represents optionally substituted alkanoyl, etc.; and R 2 represents optionally substitued alkoxy, etc. 
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R l (X 1 ) nl (X 2 ) n2 (X 3 ) n3 (X 4 ) n4 (X s ) n5 (X 6 ) n6 (X 7 ) n7 ( 
X 8 ) n8 (X 9 ) n9 (X'°) nl ° (X 11 ) n " (X 12 ) nI2 (X 13 ) n13 (X 14 ) n 

,4 (X , S) »,S (X , 6) nl6 (X . 7) „.7 R 2 (J) 

{i$<K X '~X ,7 £<fct>*n 1 ~n 1 7 <D&M<DliLW&*ti j eti.X l &&TJ : n 

i emu itti-i i comm.fr t>m\±nz>) x-m-to x l i*r 
mm%£<D&mM%m?o =sib?!i*k x i ~x ii frt>mi£nzm&x p aau 
p«i~ i t^w-s inm&tx a ~x ,i fr£>m&ti&mm 

X q (fiU q& 8~ 1 7 7tp£jgJ£*U p<qt**!3, JSttfl&igfc&ttSSgJg 
S-S N S — C H 2 — S N S-CH 2 -C 6 H 4 -CH 2 -S, S-CH 2 
-CO, CO-NH, NH-CO, O-CO. ^fcliCO-0^f,Ili' 
ti%) (3 ^5(t S 1 tt^St <}; o T Ittffjg^^^ nt ^ 5 * © i: t § o R 1 
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*k i£^:T*-Kfcfc. t h P53 Se®©C*SBjE6lOiB5Ux & S V>fcfc*©-SB 
£&g&#Ab;fcffi#J&*©£g&«iii:U jft&Kfc: £oT9$#llft DNA £ 
<D&'&m3j&£L~3tz£m P53MSK C^bT-^CDiRrPW DNA IzttTZm 

& ffi H£ it 

-ejl^;££*lT:fc>K ±X<D&!&m<D 50% W±T? p53 3H£^©£g##2£ 
-f £ £#x. £>ftT^3 t-y-jx-yx (Science) , 253 49 M (1991 *£) 

3 o ^<(Dmmcomiz&^x. p53 ©tsoti^ stsjs. 

Ms ZtlfitobtiXIS*). p53 ^^^bfeve?^ 

tiMfSuh^f,^, p53 &ftmiwffltzmmte#k&&mtz\sx\,>zz. 

h\±mt>i?X$>2> C*^ — (Nature) , 356 ^, 215 M (1992 *£) 3 o 
P 53 CD^g^^tJ^^^flltt. DNA 1 

) Gl 2) T*"h— (JfflliaJE) fclq]fr;b-fe»-£. 

iEm P53 m&n P53 aatfe^ p53 &ftm\sfcm&n<DMvk'e 
ffl^-s) ^o^ia^jci^bTte^^ts^b-r-siK^JiWH^h b 

T«t&-r*£i:#flB£rt»fc:&oTSfc C-b^ (Cell) ,78 543 H (1994 
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30 } o P53 (ZcfcoTfc^rS^b^n^jtfc^i: Itlt CDK ^f>bt^- 
<D p21wafl, GADD45 N bax m^hflX^ob, MM* Gl ffit-^* h —> 

xizm<<nfcm^temm%mfc?t%z<btiTu2>t±Mcei\), 75 m, 817 

M (1993 30 x 71 587-597 M (1992 30 , m, 80 293 J? ( 
1995 30 } o 

^Hfc DNA ^r£tt. ^rS^brS^^oTl^^li P 53/P53 £W 

-rs^«{-»^^ttTs ±fBrSt4^nim^-y-^^h uT^^w^j-rs^^ 
j:bt{i> p53 mfc^*mmzm^mKi-mm<Dm,fri$&z>o mmz 
. b tmm, mm^mm(D^^x^m.mmizMvxm^m p53 3ifc^©^A 
fr\ m^^^^i±wL^m,mmt(Dmmx, m%hxnbz>t.m^-isnx^z> 

C^^>-9"— • =f- (Cancer Research) , 54 2287 H (1994 30 

, m, 55 m, i m (1995 30 } o t h#^«jffiet;::fc^T*>g;£ 
m p53 mfe?<DmmmA&mmx$>2>tm%:m£i£ft, mmfkd p53/p53 
©rStt & im;* -t* & c h &m ictt I, x w,fcm iz^mx $>&zt &w <~> t 2 

ftfc C^-f^ — • (Nature Med.) , 2 985 M (1996 30 

Do b^U »fe?^l£fcttl&^£ftJ#J*;fc&<x P53/P53 2> 

tig ask: P 53/P53 ©ts^^mts^-e-sfetooj: ufgfffiT-r ^nfc^^^S) 

o .1 ygSfiDS&fccfc !> P53 ®^&raj&±©&fb#jliB££fctolc x ±13© 

t&frn-c^'K dna mmm<Dfflm<D gi $j#it. 

i/*m&1fifeZ.t>te<te'3X\,^Zt%*-t>tiX^Z> tV-J^yx (Science) 
, 256 m, 827 M (1992 30 0 » t hitl?,n§ p53 <7^X-tz>X^ 
^M©^ 90 % t± 11 <Dx-9V >©^*,Ox^V > 5~8 ( =3 h* > 126—306 
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) £/g;£UT:fct>, ftfrT&n K> 143, 175, 245, 248, 249, 273, 282 m 

Biochemica Biophysica Acta) 1155 #, 181 M (1993 30 , 3r^>-9" — • 
Hi*-—*- (Cancer Research) 54 4855 H (1994 30 } o P53 © DNA 

^y^M^ii, 1) DNA S^fcfc^y ^4<->icja^^ffl-rsa^ 

• (n K> 24'8, 273 3§0 ©^?fl, ££t>*2) DNA ^£rM©$t3i©£^bC 
^#f?>^* 143, 175, 249, 282 m) fc£ b £ * ©T*& £ h#x. 

?,nTl^ C"9-^^>^ (Science) , 265 346 H (1994 30 } o ^ft 
t> DNA Jfg^JSfcB^tlSi^SiStiN 1) x 2) iN-fn©^*), P53 ©J& 
SiESWIlffJ DNA *S^tStS*^t)*So tot, Z.ft£j&3S*&£K&3^tt 
*CDflbCD&flfc: cfcoT^Hlft DNA *£-£r?5t4£^oT^£ P53 fclBSfisffl I, 
T, ^© DNA «S^?Si4SIia[^*SCl^^tfeftfeSltttal«j!S^*^"rS 

P53 © DNA II]*S;*-tf£^fIh LTtts P53 © C 3«j£{g©IB 

^J^^f V—7"£'?2>^y?n—j-^ijii& Pab421, *flBS©a&S/ a y?m& 
W DnaK j&MBSSftT V> £ 1/ y ? -T^ y F • U (Nucleic Acids 

Research) , 21 #, 3167 ft (1993 30 Do Ztcs StfU MM P53 © DNA 
lzffim.ftm [sT^zmmzZ £tcgg£iinS. £ (284Thr £ Arg £ 
£T\ -gP©^P p53 © DNA *g-&f£t£#lHl&f S d £ ftfc C**^ 
t--^r^> (Nature Medicine) , 2 ^, 1143 M (1996 ^))o Pab421 
©*A, 43 it* Arg284 ©^H©ziA£ J: D , -£fl©^JI p53 MSM^ilb 

^ (Cancer Research) 55 3490 H (1995 30 , • j^-f * 

> (Nature Medicine) 2 1143 M (1996 30 } o ^n?)©^(t Mm 
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P53 KggEflUBbT DNA ^^0^t2.ihT\ te^5te<b*St$ 
tS*4£^1-£ffi#^b^J30l>T&, yjlPI-'V'f i/> (Geldanamycin) 

& HSP90 gei^/rbt^Silf ^^ntl^ (Oncogene) 
11 m, 933 K (1995 30 . 7d >> — ^-r • • if • ±^3^)1 • 

Tijy* — • • "b-'f .x>;* (Proceedings of the National Academy of 
Science USA) 93 8379 M (1996 30 } 0 i U > # P53 © 

P53 ©9^BMb£IEgTS£fcfc«fcoTjBiRfl<Jfc:£ilBI 

bs<d^# h-i/x%m&£&2>£\,^om%ti i $>z> mm¥ 6-279441 mkm. 

) o 

P53 (Dm?z&mm&{t(Dfflmftm£isX&, c^aw© 30 T^smzx. 

9z$lt2>££T'm£.M P53 ©DNAJB^iSiltfiSii; S d h ^ C5feiScDi£S 

2 U-f y ^ -T->^ K • ^(Nucleic Acids Research), 21 3167 

H (1993 30 , — pt^-f ^> (Nature Medicine) , 2 1143 M 

(1996 ^) ) o Jfc, dOC*SS©iB9»Jtt^S P53 (D DNA ^Mt4^lHim 
£•£-£±13©^ J 9 D— ^^inffc Pab421 (D*. t? h-rfiibSCtfrfi^ 
C^s©ISW#^l*k feS^tt^KT? P53 © DNA ^MilliSftffl 
fx *co DNA Sg^f5i4£mUUT^££fc#^£nSo UPgU c 
(D^¥ h-yftlfr&^ts P53 ©C*SB3ft#fi*©^:r^ Klz-o^Tttx 12~ 

P53 © DNA ^t£^£iSto£ £V^$g^g&&£nTl>& C-fe;U (Cell) 
, 83^, 237 M (199530 „ *>zn; — > (Oncogene) , 1ZB, 921 M (1996 
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30 ) o P53 (DCmfti&m 13 7^8aS«tDftS^l t ( 

n h* > 371-383) n h* > 273 3&f* His Ic^bfcfc h P53 (WT 
P53His273 £13$) © in vitro CDftgBj DNA «g^?Stt £- SB 3 
l>5$g£#&£*t*: (#MPg£^ WO 96/25434 ^) 0 ^r?- 0.4 
mM i:ffi»T^»je-r©*gm-e& tK ^P£©«f*l<S>M P53 ©rSf^SIU^ 

hv^Mimff ^ntjo^-r^ z.<o^t^-yo> His273 u^co^m 
P53 fcMi-a»^*w^^T?ttfev>o saiiiart-eci©^^ kj&s^s P53 ©ie 

oT, P53 ©C^jfifgJ; D&2>^:7°^- K (3 h* > 369-382) ©HHfllr© 'J 
i^>£ (Lys381 tiffin f£) U ^ ^ Is > 7 U =i — ;U (PEG) fbf&ftiUfcfc 
©£x t h*fl§*&*JlHlll&** SW480(273Arg # His fc, £fc 309Pro # Ser 

P53 ©te^fSttjFm&bfcfcl^ffl^tf&^ftfc C*>=»^ — > ( 
Oncogene) s 13 # s 2477 M (1996 ^) ), 

% w g> m fj% 

( i ) 

R' (X 1 ) nI (X 2 ) " 2 (X 3 ) " 3 (X 4 ) 1,4 (X 5 ) nS (X 6 ) n6 (X 7 ) n7 ( 

X 8) »8 (X 9) n 9 (X . 0) n.O n.l ^.2) n,2 ( X . 3 ) n.3 (X « 4) „ 

,4 (X . 5) n 15 (X .6) n.6 (X . 7) „.7 R 2 ( J ) 

{5£<K X'-X'Wnl^nl 7 <D&M(D8Hfr&*tl*tlX '$5 £Vn 
i (ffiU ittl-1 70ltfrf>ltfn5) tito X'ttWTt^tT^ 
yitfcMiiO^iSSito niliOSfeliUiU (X 1 ) ni &. 
ni = lfft5i^ X^nit^SU ni = 0T?ife5S^ tg^gf 
o n i = 7~ 1 7<H©H&3X i: &5g&U S^^tifeX^i©^ 
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^-r *^>;*5M>s ^-^>^^> N 77;^^>^ >sl 

^V77/^^>| N ^v^;^^>i, 

■b->3b;i/3j?>^ 2-7^-l-^^D^>^>^M>i, t-^yij'» 
s i;jL^-;i/^>; t-^*^;i^T^-> N o-^f;i/t'Jx f>^P^\^->;b 
^ US/>x ^^D^i/;i'77^>, Sfcfcfc^U ^>©#BS?:itx X 3 & 
>;^>s 7;b=£- > s ^-;i/-^>s * ; 7# 2,3-^7^7 

dw>|, p-t ^ ;7 ^^;i/T^->, gifcfcfc^u i^>4iu x 4 fcfc-feU 
> N U >> a-A^-Jl^z 'J >s 3-fc Hd + ^7d U 4- 
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#aS£i*tU X 6 ttU^>> 7;i/^r->, 2,4-^7^7^ 
& 2,3-^7^7PW>^ p-7^7i-il/77->, Sfeti^US/ 

>^iu x 6 iiu^>. *;i/^^>s 2,4-^t =• y 

2,3-^7U7"Dtt>i, p-7^7i-;i/77^> s Sfctt^U^V© 
^iSSiU X 7 li77r>, /?-T^->, 2-7^7 5im 

4-7^$im 3-7^^fjl/SM, 7*DiJX 3-b K 
D3p^>7DU>x 4-t h*D^^>7 , D 'J>. L-1,2,3,4-^ h^t KD^y^y 

U7 , n^t>^ 2,4-i/^^ y >m. >^ p-T^y 

^ t >x tx^^^sk ^fV7^^7^>t, 
-fv^;^;>^ 2-7^7^t>i, 2-7*5. y >m, Sfeti^'J 

^^-r> N ^-->v^>, ^x^v^ygg, y;i/^^>^. *t^i/^^> 

S£ N ^V77/^^>SIn >fVW5>i, 2-7^7i?t>8, 2-7*=- 

y;*^u>i?. u^>. 2,4-i/7;;7"^>g, 2,3-^7^ y 

7*DM>^ j>-7 y 7 ^ — Hs7^ — >, tij>, ^U^|-^i> > tf^-fe U 
a-^;i/-teU>x 3-tFD^>rp'J^ 4-tFDJp^70'JX ^ >J 
2-^;i/*7h$im 3-^M7F7ot^>i, 4-^;i/737°h^ 

*>g^ ^;i/*^°h^S?, 7W>m* ^fett^^u >&&^u x 9 (±-feu 

> N XU^)-->s tf^-fe U a-p<^;u-fe U > N 3-b HD^i/^D U >s 4- 
5. 2-7^77^t>fc 2-T^y^^U>^> ^->, 'Jv 5 
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=g-^S£ilU X 10 (±-b';>. ^P^-^>, ff-^WJ>, 

5. y 7? >m. 2,3-^7^rDt3f>^ p -t ^ y ? ^ - ;i/ 

T5^> N 7*)i/>, 2-^;i/*7htlf^ 3-^;b*7h7Dtt>^ 
;&a*£^U X"li-b'J^ ^l^^-->, *^-fe'J>s a-^^;i/-feU>^ 

^ >m, 2-7V7^t>^ 2-7^;^^'J>^ us? 
T^^>, 2-^;i/*r bgc,m#@£s S-^^t/hrn^vi, 

^S^SIU X 12 ttU^>, t;i/^^>, ^|-;i.-^-> > y 7? 

>m, 2,3-^7^ J 7X2 *>m. p-7^7i^;i/77^>, 
->>£^IU X 13 (±t^^^>. Tv^> N 4-f 7V"U;i/7 7r> > 2-^J. 

> N 2-f U — >s 3-tiJi^;i/77-X 4-tU^77 

— t:^ 'J ^;i/T^^>, 3-(2-^y -r — > x -t >j > 

N ^ U^-- U > N a-^^-;i/-fe 'J 3-h h"D^i/7D U 4-t 
h* U^r-y7U U ^> X ^ > . ^^yXr^V, ^ >, T'*;^ 

&^>ms 2-7^;7^t>i, 2-7;;x^'j>^ ^-;i/-^>, i;^*> 
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\ 2A-¥7 ^ J 7#>m, 2 1 3-^7^7'Dtrt>l, p-7 X J 7i-jl/7 

-^>, 2,4-^T^ J -7$ >m, 2,Z-i?7X S Tu X*>m^ p-7^7i 
n;i/77->, -b >> jfc^E-fe »J > x a-p< »J 3-b K 

~i>^>, 7^M7^>^ ^7;i/^^>^. ^^y))/^ K>m. 4V7Z 
s*^3f>m, 2-7^7yf>|, 2-T^y^^U>^ 

-^ystiR 3 (r^r'^ihjist'&s) TMBESHsnT & cfc < s x 15 tt>;> ! > 

-rvD-r^>> N y;i/D-r^>>^ ^^d-t^>> n mu> n y;i/^u> N 

y-i— >^ D^Jp-9->*;i/^>®?s 2-7" 5. y-i-i/^ u^yy >*;i/^>fi % 
t-7*^;i/7''J^>s ^^^;i/^u^> N t--7*^;i/T^^> N o-^^nz y > 

aS^iUX"(i 2-^;i'i3 7 , b7^J>, ^Xr7;>s 

¥7 * ; 7°u\fJr>m, 2,4-y7^;7^>^ p-r * ; v jl-jvt^-> 

. ^V^;i/^;>i, 2-7$77i^t>i, £fcfct 2-7^7^^U>i©§ 
SS^ibs R 2 l±I«i*b<(i#gi!7;^ar^, Ii4)L<(±#gi77 
;i/*;i/;r^>, r^y, lltib<(«gj^7;i/^7^, gtfefcb<i± 
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<(«il7'J-;i/7U^ IfdibFDJry^Ito £ £ fclffi#J 4 1 Office 

12-t=- y K^^vKoa^^ffJStijiarns 1 & u< ascMo^ 
jjit, ^ (i) ti^nsftAi^ft^ti (i) tw&o 

5t ( I ) ©R'&cfc^R'O^iSfZ&^Ts TVl/^y >f ;K 771/ 3 7 

;i>=*;i/gp#fc bXfcij|£fJI2& 1-20 ©it^SfeH:^iKtt©T;i/^r;K &£^J± 
3~8 OW7;^^«[f^5o 1—20 (Dm.m^ta\±% 

. ^>^-^>5 L ;bs ^\^r^>;i/ N ^y-^JK y t^>;k r> >^-- 

;k ^>^D^>^-;i/, i'^n'vdr^;^ d^t^;!^ f; fcfc ^ d ^7 
— y cd^U— ;i/BP^i: UTtt. x. 7 x - ;i/ s i± 1 7 f ;i/ ip' 
;i/3f;i/;p5. y utii^it 7~20 ©^os^k 7 

^>£;i/^;k 7* & cfctfT-^i/^i/T" ^ y c^sw-sBtft 
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&fcbTB\ |e»I— £fctt^&oT{18«& 1—3 OAP^X -hD, 7)1* 

;k kKP*«x r;i/3dpiy s ^tvi/ 

7)i^*is, 7)i*)i7 ^ y N ^7;i/^7^y, ^ct^r;^^:*/;!/^ 

it, mm. mm. mmt^t-co^u^^'pt^^ti) i m&±&ts 3-8 m 

^mmmmmm. ^xv : ^ti^(Dm^mm^^<it 

> h* u ;w ^fy >r v =¥■ y u ;w e d u y t:^ 

ztit>(Dm&<DK&s mm. i *b<ii»ist$) 

£bf#££ t£5tu*-f£o HuScl©^^ S^i> b < ttfl-in©fH2&fcj\ 

1-1 OiT**§©MfSb<^ £ ££fcfc 1 ~4f@T-&3<£>>b J ck Dfc? 3; bV> 

o 

n 



WO 98/51707 



PCT/JP98/02148 



aj^ x *;i/i/>> Ai^^©T;i/* u±^jgJgs r^^-^Affi, ffiis^ffr* 

f ^ ^ C i t 5 IUPAC-IUB ii^ ( IUPAC-IUB Joint Commission on 
Biochemical Nomenclature) (DW}^ C3-d^7> • 5?-* — •}•)]/ ' XT' ' 
-i^r'T^Ts b V — (European Journal of Biochemistry) , 138 9 M ( 
1984 30 J (c^ofeo 

Gly: tn)->> 
Thr: L-Xl/t"> 
Gin: l-yjl? * > 

Glx: L-^;i/^ ^ >m£fc& L-y^* K > 

Leu: L-D -Y > 

Ser: L-fe U > 

Lys: L-'J 

Arg: L-7*;i/3r — > 

Asp: l-T7s^^^f>m 

His: L-h^^^> 
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Cys: L— >*^-T > 

Add: 12-TS. J r'^fcvgj 

( 1 ) iI^jg* s X p *5<tt>*X q ©^T-S- S, S-CH 2 -S, S-CH 2 - 
C 6 H 4 -CH 2 -S. S-CH - CO, CO-NH, NH-CO, O-C 
O, SfcfcfcC O-O^lz J; oTBJE&^tiS^:^ Ko 

(2) X p (np = 1 ) fr\ N5fc*S8i£-e*>»K X q (nq = 1) #C«{£§ 
ST*&£±f3 ( 1 ) ^-fr©^^ Ko 

(3) X p (np=l) tfN^SK^W^OiE^J^W^fi-ca&Ox X" (nq 

= 1) ^c*5saai^^©iB^J4 3 oa*T$>?>-eS)§±iB (i) 

7*- Ko 

(4) X p (np=l) ^N*SW^Olt!?iJ4i©lST*l)^ X q (nq 
= 1 ) #C5fcigg5£-e*>£±BB ( 1 ) ^^7©^ Ko 

(5) X p (np = 1 ) ^N*«lit*^ X q (nq = 1 ) *«C*i«S^ 
J^^©129>I4 , ©S*t?*ST?S)'5±HB (1) $ 4 7<D^7^Y « 

(6) X p (np = 1) 3^X'T^^ X q (nq = 1) #X I7 -C£>£±i3 (2 
) ^^7©^7f Ko 

(7) X p (np = 1) jPX'-CifctK X q (nq = 1) #X ,7 T&£±§3 (5 
) y<D^79- Ko 

(8) X p (np = 1 ) tfX'T?*^ X" (nq = 1 ) #X 1 S±83 ( 5 
) ^^/©^rf Ko 

(9) X p (np= 1) ^*N«1ST^^ X" (nq= 1) #X 8 -CifcS± 

IB ( 5 ) 7(D^r^ Ko 

(10) X p (np=l) i»X l f*^ X q (nq=l) ifiX 1 4 T»fe £±13 ( 
3) Ko 

13 
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(1 1) X p (np=l) tfX'-efctK X q (nq = 1) ^C«iSt$)§ 
±13 (4) ^^r©^-7°^ Ho 

(12) X p (np= 1 ) #X 3 -e;fc«9, X q (nq= 1 ) ^C^^S^T* 
&£_tfB (3) ^^f7(9^Fo 

(13) X p (np=l) ^N^^St:fe0s X Q (nq = 1) #>X"T-& 
£±13 (5) ^^7*(7)^r^Ko 

*T**k (6) ~ ( 1 3) <D*?-i-7<D^7?- Yt? J; 0 $? 2; l^o 

*?£UWbl^ (I) ^efl^i-sg i _ ^1-2 

kuw^u ^^<b^ (i) t3M©iiti^^ x^xm^iz. 
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1 H-LKSKKGQSTSRHKKL-OH 

2 H-KSKKGQSTSRHKK-OH 

3 H-KKGQSTSRHKK-OH 



4 H-CLKSKKGQSTSRHKKLC-OH 



5 L LKSKKGQSTSRHKKLr^ 



6 H-CLKSKKGQSTSRHKKLC-NH 2 



7 Ac-CLKSKKGQSTSRHKKLC-NH 2 



l 1 

8 H-CLKSKKGQSTSRHKKLC-NH-(CH 2 ) 1 1 -CONH 2 



i 1 

H-CLKSKKGQSTSRHKKLC-NH-(CH 2 ) ir CH 3 



10 H-CLKSKKGQSTSRHKKLC-NH-(CH 2 ) 17 -CH 3 



1 1 H-CLKSKKGQSTSRHKKLC-NH, 

Ac 



| (CH 2 ) , 

12 H-CLKSKKGQSTSRHKKLC-NH 2 



13 H-KLKSKKGQSTSRHKKL^ 



, . I 1 

14 H-CLKSKKGCSTSRHKKL-NH 2 



I 1 

15 H-KLKSKKGDSTSRHKKL-NH 2 



16 H-LKSKKGDSTSRHKKL-NH 2 



75 ;mn&&— x^mm-cm-To ^t(onm\i\^T<omnx^^ 0 

G; Gly, T; Thr, D; Asp, Q; Gin, L; Leu, S; Ser, K; Lys, R; Arg. H; His, C; Cys 
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I r 

17 H-CLKSKKQSTSRHKKLC-NH2 



c « 

18 CHaCO-LKSKKGQSTSRHKKLC-NHa 

j CH 2 -(o.CeH4)-CH2 — | 

19 H-CLKSKKGQSTSRHKKLC-NHa 

I 1 

20 H-LKCKKGQSTSRHKKLC-NHa 

I 1 

21 H-CLKSKKGQSTCRHKKL-NH2 

I 1 

22 H-LKCKKGQSTCRHKKL-NH2 

1 r 

23 H-CLKSKKGQSTSRHKKLCG-NH-(CH2) 3 -CHs 

I 1 

24 H-LKDKKGQSTSRHKKL-NH2 



G ; Gly,D ; Asp.Q ; Gin, L ; Leu, T ; Thr, 
S ; Ser.K ; Lys.R ; Arg.C ; Cys, H ; His 



ib&Va 1 teWimm^ 1 . ^b^2H:iB5»J##2, -fb^rt) 3 fcfciB#J#^ 3 N 
fls^4t±BB?U#^4, fb^5i£E#l#^5 N Ibi^tJ 6 fcfclBSW^ 6 . it 

7 &m$m^ 7 , {b&va 8 (iia^j#^ 1 6 . it^m 9 t±iE5u#-^ 1 7 , 

1 0 fiiasw^t 1 8 N 4t&m 1 1 &iB#j#^- 1 9 , it&m 1 2 
20, <b^%i 3«ia^j#-^2 1, it&v?ji 4(±ia^j#-^2 2, <b^#j 

1 5 fcfcIB#l#^ 2 3 , ib&Vo 1 6 &iB?'J#^ 2 4 N 1 7 &IB?'J#^ 2 

5 . -fb^ 1 8 &IB?'J#-*f 2 6 , it&Vo 1 9 {±IB^iJ#-^ 2 7 . ffc^ 2 0li 
E5»J#-^2 8 s it€>Vd2 ltefc|B3«^-2 9, 4b£>m2 2 »IB#J#-*§ 3 0, it 
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&® 2 3 3 1 N 2 4 \±W9m^ 3 2 t^tS 0 

Fmoc: 9-7;i/^- jj))/tf=.)l 
t-Bu: t-^;i/ 
Trt: h'Jf;i/ 

Pmc: 2,2,5,7,8-^>^^^;i/^ d x' >-6-^;i/^ - ;i/ 
Boc: t-7 Jl** is ft ))/#=.))/ 

Mtt : 4-^ h 

Aloe : t* u ;i/^-dr^>*;i/^^;i/ 

Al : T V Jl 

Fmoc-Thr( t-Bu ) -OH : N^g^^tlz-jM^;^^^*;!/^- )V-0-t- 7 3- 

Fmoc-Thr(Trt)-OH: N a -9-"7;i/^- U— ^-)l^r^-->tiJ\y^~)V-0- h 

Fmoc-Ser(t-Bu)-OH: H a -9-y)V^ 1/ ^)V^r^- is - )V-0-t-7?- 

;i/-L--te U > 

Fmoc-Ser(Trt)-OH: N a -9-7;i/^ ^;i/^^>#;i/*^;i/-0- b U^;i/ 

-L-fe V > 

Fmoc-Lys ( Boc ) -OH : N a - 9- 7 ;i/ * 1/ — ;u p< ^- ;i/ ^ =5f- v ±> J\y - ;i/ -N £ -t- ^ 5^ 
^a-*^*;^— ;i/-L-U 

Fmoc-Gln(Trt)-0H: N a - 9- 7 U ^;i/^< ^l/** * ;i/^-;i/-N 5 - h 
•J *-;i/-L-£Ol/* ^ > 

Fmoc-Arg(Pmc)-OH: N a -9- 7Jl/t l/-iM # ;i/ ;i/ -N fi - 

2,2,5,7,8-^>^ ^ p v- >-6-^;i/*^;i/-L-7 , ;i/^— > 
Fmoc-His(Trt)-0H:N°-9-7;i/^- U^;i/^< ^;u^-^rS/*;i/^-^-N im - h'J? 

17 
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;i/-L-ti^^^> 

Fmoc-Cys(Trt)-OH: }i a -9-7 \s ^;i^3^>;*j;i/^— ;i/-S- h 
-L-isX^J > 

Fmoc-Lys(Mtt)-OH : N a -9-7 U is — ;i/-N £ -4-^ 
h y f-;i/-L- «J ^ > 

Boc-Cys(Trt)-OH:N " -t- 7 iris* - ;i/-S- h D ^;i/-L—>;*^-f 
Fmoc-Lys(Aloc)-OH : N a -9-7;^U-;Mf ;^^->*;i/*-;H £ -T 

u ;i/^-^ri/*;i/^^;i/-L- <; > 

Fmoc-Asp ( 0A1 ) -OH : N-9- 7 )\s 3r \s — )V * ^ )V yf 5r *s t> )l # — -L- T X J 

PyBOP: h U ;i/-W ;b^-^rS> h U tTD U i^y 7 *X 7 — ^ A 

• ^^rV- 7 Jl^r D 7 it 7, 7 i — h 

HBTU: 2- (lH-^> V h U 7 V — ;i/-W ;i/ )-l, 1,3,3-^ h ^ ^ £ n — 1> 
A * 'Ndrlt^^^-D^^ 7 ^— h 

HATU : 0-(7-^1f ^> V h U 7 V — JV-l-^f 1, 3, 3-^ h ^ ^ 

D — r> A 'Xdf-It^^^-D 7 7 m — h 

HOBt: N-t K D^fy^W h U 7^7— ;i/ 

HONSu: N-fc Yu*^7,7 ^l/j 5. Y 

NMM: N-^^;V^&;U^ U > 

DMF: N,N-y^f^;i/A75 K 

DCM: ^nn^^> 

DMSO: S^^;i/^;i/*3rS/ K 

NMP: N-^^;i/fD i; K> 

TFA: b ] )7)lJruBM 

DIEA: i^'fVT'DKjl/X^T^ 
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TFE: hij7MDi^^-^ 

<fb£r^ (i) (Dm&mz-D^Tmw-r&o 

S Cif • ^7#J 7, T^-'J ->Xs S/>-b->X N ;W ;tn^— , m 1 # (The 
Peptides, Analysis Synthesis, Biology, vol. 1) ^ xtv\;1/ h • ^DX ( 
Erhard Gross) &&ZF3^ > • v-f >*'y7?- (Johannes Meinhofer) m 
s y ^ • (Academic Press) , 1979 *£ N 2 # 1980 

^ 3 m 1981 ^ ; ^7^ FMCSiJ:!!, iHMis*^ *.#s 1985 ^ 
; ^E^p^Oif^^ ^ 14 ^7^ K^fifex ^a^0J3^0s J^lll«i£> 1991 
^ ; — j-*>3-t-)i< • Sfv — l-fr • • ^7? J K • 7> K • 7"Dr 

-f > • 'J •9"— (International Journal of Peptide Protein Research)^ 
35 161 M (19903O } o 

^A*±§4 (Applied Biosystems, Inc., USA S m& ABI tfc^tS) ^7° 
^ H-g-j^^ s T K^>* h • 'irA^y ^*±§£ (Advanced ChemTech Inc., USA 
. ACT tttWTS) F^rfi)c^±T% 

3t^{wf|ijfl^«^bfe IT-Fmoc-T ^ y g?&£^fc± N"-Boc-T ^ y 

-fc^i (i) (Dmrnttezum-T^ ; m& £ifm*mm&, abi 

mttPft. mmit¥- ($0 > J * • 'W^Aft (Nova Biochem) , atia-fb^ 
(W) . ACT *±s W^fVr ($0 fi^A?tl.Ct**t^5 

o %tc, it&'M (i) ®^tft?.ri7^s^ &mmm7 

Cif • ^"7*4 X, fy>-fe^x, /w^-d^— s l 
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^ (The Peptides, Analysis Synthesis, Biology, vol. 1) ^ Y- • 

^PX (Erhard Gross) &<}:Xf3^> • v-f t — (Johannes Meinhofer 

) m, 7"* 7^ y ^ • 71/^ (Academic PreS - S) N 1979 ^ W, 2 ^ 1980 

¥^ ^ 3 # 1981 *z\^7**&Wi t <DmmhLm8L. &mm&t>. ms 
*£;mmMFa(Dm^ m 14 ^y^Y^m, ^mmm^m. jmmwjs, 

1991 ^ ; -f — t-s>3^-;i/ • i^ — ±)v • Lyt? -i y ' Tis Y ' y 

Pr'f > ■ Uit— ^ (International Journal of Peptide Protein Research) 
N 35 161 M (1990^) J 0 

«^^^^^^T^y^^fett#m^^^r^i±T'fb^ (I) 

(1) -jR5$ (I) ^OX p i:X'©r^:^l^§M^t, Jfttt^;i££ 

. mm. «t#s $e*a. mi. *fm, w&m, 

(mfil-l) S-SJjg^t:J:S3Stt^©JB^ 
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1 - 1 -A 

3 oSJfo&J^fK 0.5~5000/*mol/k$?-g; b< & 50~500//mol/l 
<D^7°3- «JgT*T Oo m%\± pH4~9, $?|;L<& pH6~8 izMM^fc 50 
mM~l M fflh'JX (tH n 5^) 7^y^^> -ig& (Tris-HCl) ^ 

5~5o % mm-Jkm&s 7K^ dmf, dmso, y- y 

&?gl^UTfflo3ogHbftJh bTtts^MSK'*^^ Ffcfcf-rSMifc 0.1-1 
u S/TWb# U r>A, leUSSit 0.5-5 fg*. JfSKtt^H 
£fcfci 10-50 %«iJg © DMS0 ^#flH>£ft&o S/iSfctafiS 0~ 

40 °CT% 1 mm~l iSH"e»7t5o ^^bSJSBfcKJU-Cx 

it 0.5 — 5 {g&OMitmV^ff-^-y h^:(D 1/2 S^jItcS V )\/ $ > 

• Vit^if-f- (Journal of American Chemical Society) 103 5867 
M (1981 *f) jiElfiSOU^ tf£14#s K£rJ^ 239 H> KSteW 

mmmm (1991 ) 0 m^tmt\,xxom^m^^m^i±^mr 
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TliUTt. < t<^ £fc Dowex 1X2(AcO-) (#*-> ->r*£,M±) »-ft 

y5tmffim%i}u?LTmm<D7 * u s-^wb^ u a (? ^ s/t* w 

• + — • *7 • ^.r^ h* • t> k • rnr-f > • y -9-— 

(International Journal of Peptide and Protein Research) 29 #x 162 
H (1987 *£) o J^bS/fo^ffll^ns^t, fiJfoiBfig. &&V&J&m 

mm-±mte±%?.£mmx*}foz>o $ %iz 2mfn<D^--t— )vm(Dum&&m&is 

x« 2,2' -^^t: y v>&m^ i~3 M^ss^r^ Kfc^tr&J&tijijQ*. 
Tfl&#-rftfcf «fc^„ 2-— fdk>j s>;i/*;i/:7 ^-;Wb& <zn« dt^t? c 

fBk.mWL~£$>Z i^y^- K • ^ 5. X h U — (Peptide Chemistry) 1991 # s 
125 M (1992 ^) ) o 
1 - 1 -B 

mz j^tmu «jfli«tD^r^ Ksta^m-rHutCx ^-^{^^si 

±m(D?-*-)\s1%m&£VXte. 7th7^ (Acm) S£ 

fe(ih'Jf;i/S (Trt) 4Jf*b<ffl^5ci:^^5c ^i±ori^rf 
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K£0iJ;Lfcf DMF, DCM & ifCDjS^ &i§J&iK «fc o 1(5 £ Acm 

Trt £#|&£3ft3fcl^l$C#^l*l^;*;i/:7 -i F*§^#J&/£<*ft5o tHJIi 50 

mg t;:*tu o.5~2mi ©jgjiisffli^ mm±.(o^i^y^ k ©stuss^-r 

SMfiJt 0.5-5 fgffl, $fSb<tt^fifi©«t"5HfcKiiS*'&S« KJtBii® 
n 0-40 "C-CfrW 1 ($H§~1 MF«^T1-3o KJE&Jf&T&fcJu 0*B?*O3ffi 
'f©lls IP*>> 'J>m<D DMF N DCM ^©&&-eW'flt£8fe#U ffl 

±12 1 - At^fc-Mffl SH a^tru j;;i/^;i/7i-;i/fttfe 

$ %fcmmm£mffi^-mpJr(D sh^s^u— fbbfe^ ku^vx 

#AbTfc«fc^o KJS&fclfctfllfcfct 2,2' -S^:^ b' U ^ >£ffl W 1~3 
4*SJ&fc: J; OJll^^-y-fc^^SD^Til^t-tiKct^o 2-- hnb*'j 

n$ t±«tia±H3enssii& t # it 5 3®-fbs*s £ mm £> S o 
(xii 1-2) s-ch 2 -s jjg^t: «t zmms&cDBf&m 

K££0&£-S\ WWb^Sii&tz*5ttS-fl5WMM^^&^TB^©5S 

Peptide Chemistry) 1995, gM'JMIs M £l Kfi/f (Protein Research 

Foundation, Osaka) N 41 M (1996 *£) } 0 
1 - 2 - A 
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btlj;7t h - h f h7tF077^ ^DD*J1/A, dmf m&foif 
btl&a fc]&mtp<D^7'3 L K 0.5~5000^mol/K #?£b<(;i 50 

— 500>umol/l ?fe§o r^^^^t^^A?^^ Kfcfc 2-10 ^* 
. £?3;b<{i 2-3 ii^ffl^So SJi&ttaim 0-40 °CT\ 1 R#(^ — 1 Mfg 

t*^tt?)o KJfoi&Tgu ^^^^Sn^x^r^ K^^^-a- 

1 - 2 -B 

fife^n&o ©JJ§ 50 mg fd^tbs 0.5-2 ml <£>^£ffiOs ^±©H^^r^ 
KCDt^^l/gfcKfcH, 2—20 mm(D^ h^y^JVr>^-^7^y JV^rV K 

T-iitSo sjs&ttfflffir 0-40 °crm^ i p#p^~i M^-e^T-r^o s/fc 

f&T&fct, Mm©II!ffl&<9M^m^ftS73&x fiWAKs 'J>SO DMF. DCM 
(X|I 1-3)S-CH 2 -C 6 H 4 -CH 2 - S £i©tt*g-&©JI£fifc 
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* h'S^it Z> z\ htPX^ %> C-f > ? —± is 3 i- )l • P^ — ±)V • *7 • 
^7°^- Y-T> Y'^xiJ-j >• U If — ^(International Journal of Peptide 
and Protein Research) 40# s 233 M (1992 ^) } o f;fcs lif^-Jl/ 

5 o 

-S-(CH 2 )n-S-^(3 J; S^*£i§r£?M-r 6£ £ &o 
1 - 3 - A 

S-^V^^S^^A b7c^^--;i/»^ 2fi^tS^7f h* ^ffl^ 5^-^ 

o MiJ&M^co^r^ K<£>*lJ^& 0.5-5000 /z mol/U £?£b<fi 50-500 
>tz mol/1 X*Rm*'i70o i^^P^^^UXi 1-3 Si> »$b<lil~ 
1.5 ^M^ffll^o S^ttiim *#ffc^>^ ^^£M^£^£tt3gT% 1 - 

MMJ-Jr-frg:* 2mmT 2>^7°3- F£fflU£t§£rfciU 5~50% s »ll 
< fcfc 10~20%<D^ ^ 0.1%6D l%©M£<a & 7.kk: vgfl? 

lti^7'D ; E 3r$/ 1/ >&mZ., ^T>^-T7KX pH £ 5-8^ #g;b< 
fcfc 6.5-7.5 £i§5lbTSJfr£-t±&o ^^D^E^ri/U >ii 1 — 3 ^fi. 
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u < (± i~i.5 issffl^s. s/fo&iis o-4o°ct i nsna—i mrsr-mr 

1 - 3 -B 

Efrfl^CDfi^^?'*- K£ DMF, NMP ^CDjgMJ fc^^U S^D-E^r^U 

>^jxjj&^-y-sc tiz x *)mftm&&&ifiMi&£tL?>o mm 50mg £*tu 

, 0.5-2 ml <D*SJ££ffll^ t^JJi±<9s£^^^ K^s+^^g&lC^b 1-3 

itoi;7Dt*s/i/>§g^$*5o mjs?&&c i~io ^s. *?£b<fct 

2-5 ^M(D NMM *cif©^*4iP^."rt» J:i^o SJE&fctMfSI 0~40 "CT^fV^ 

„ '>g© DMFs DCM ^©^^Tttfli^^fert bs ^©^^JZffl^T 4> cfcV^o 
(Xigl-4) S-CH r CO-|g^l:J; 5Stt8^0i^ 

DT43d&-5 diitfT^So ^^-egg^r^ K^zfUc^/Wb. 

ti U^fclMFf hT"IlHb^Jfo£fTW ^'fb^Kjfofc^S— ATOM 

^— ^-;i/-^-^-^7 :r >r^^-;i/-^^^ h U- (Journal of Medicinal 
Chemistry) 35 m, 2040 H (1992 30 } o 
1 — 4 — A 
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m&mv?-*— urns j;r>"^D^ 7-b^;i/S** 1 i^ts^rf k & 

zkfc:}g«¥bx #T>^nT7jc"tr pH & 6~8. b < (i 6.5-7.5 (3aB0^ b 
, S-fbSJSSS^d&^o ^7°^ K©«J&fct 0.5-5000 // mol/K £?g;b< 
& 50-500 n mol/1 "eSuSSfr* "5 o SH&ttalS 0-40 o CT\ 1 D$P^-1 

1 - 4 -B 

m-rtu^^^-- ;i/^^a^?i^wf3i^^bx dmf, nmp tet'cDmm*. nmm 
mm±<Dum^y^- y*mz.\£ dmf. nmp ^©im&^m^ nmm&*t 

o 50mg M*tb, 0.5~2ml ©igfcKfflW Mfli±£>^:7*^ F ©fl- 

ip:^ ;i/$U;:*t b 1-10 M3ft> b < fct 2-5 ^M© NMM %)m%.m,ftTZ>o 

Btfotemn 0-40 °CT?fTV>, 1 mm~i ip^ht-tso ^js^t^^, 

@ffi&©3ffi1f <£>4M. fiP*>s 'Pm.(D DMF, DCM ^©igfc£-£^JJg£#fc#bs 

nfe*;^*^^*^ lfs^-rs^r^ hs> mmm, mmm, 
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(i) —ma (i) +©x p j:x , ©p^k:5b<s^*^**. mMfi^£ 

( 2 ) 3S#«3gcD-gPS&-ri»gS l/;7 * y8$fettta8fflHf c o - 
2 -A 

t±Bfc&/h U 7 ;i/#n ^/DCM (1/2/7) &ffil^TfT-5 dfc#-e£S 
o Sj^tt Mm 0-40 °C-emv 0.5--6 BtP^T^T-r^o KJfoiHT&x i/x- 
3-)l3L-^)i^ZJ)\\Z-X'<7'3- h^ffi^t, igfc££l&<fr, »EETfciS& 

scDnst l,xtv ji 3^x5^ urn* m^2>me>, /^^^aw^t 

^-^^ ^ >) >\=7Vtn± (0) N a (ii) - h'j7i 

-;i/7*^7>r >^j6«0!i^^nso tsinfitt±iB«ai*t3*rbT o.oi~i m 

*?t;b<fcJ: 0.1-0.5 iI4fflt>5 0 2££«&flD8iJi:bT±ia«M&fc 
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N rF7hFD77>, T-b h — h 'J;i/ N DMF, ^DD^A|^#JHb< 

S 1 mM C*ru±IBOjg7cS>J (^^AM^h^WJ) fcigig 3-10 ml 
fcflD;^ M/fofti -20-80 °C, £?g;b<{± 0-30 °C-efrW 10 #~6 B#P^-e 

o &fcfolZ&m.te£it*t bT. DMF> NMP. J^fb^l/>. y'DD 

l^So ^7"^- KOJiJSEti 0.5— 5000/zmol/k £?£b<J± 50— 500>umol/l T" 
*t? q SJfottitffr 0-40 °C, #?*b<fc* 4-25 °C"T?«#U ifilt 3 mfflfr 
h 1 MKtlSIT-rSo SJSlSIT^x ^Wb^MJfot;::fctt&-JMMiD3&£ 

3b;i/3t?^r^;bStC*f bT 1-10 M3*0D^>^ D^^r->;i/*;i/3t?^>f 5. K 
(DCC) Sfcfcfczkig&fc^SM 5. K (WSC) m<D * KSffl^t* 

«fc^<, ^ K© 1.5-2 ^fi<£> NMM> DIEA, i; fctjK@g7.RJil 

HOBt £fcfct: HONSu &in*-t*J;^o 
*;V*^y;bSi:MtX 1 — 10 ^M(Di^y 3in;i/^X7h; K (DPPA 

) lfci±^xfjl/4-^*ny?-r-b (DEPC) ^©«S-&8!l£ffi £ * 
T*£&o ButaCDiMI^J© 1.5-2 NM& DIEA , gifcfcfcjK&Tk 
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ii)\s^*t')vmzM\;X i~io mm, s u < t± 2-5 ^sopyBOP, hbtu 

* «±HATU^<Z)Jf6^J43 «fc Vi5IB©IS^3W h ^ ;b©H0Bt£ffl ^ £ d & T 

iim^&u #y;tfcJ:\ dcc £#;i^^>;bgifz*f lt i~io ii 
ft/Bw ^^e;i/© p-- ho7iy-;K ^>^7Wd7i;-jk 

HONSu *mZ-X 0~5 °CT- 1 l$IS~l Bi» LTKJfc ^rStS^x^ 
2 -B 

* £ ZFB *> )\y 3t? * > CO IS® S £ £ft fc: ? £ Z. £ (c X r> X m h ft 3 

fcttftfli 50 mg C*tU M/ h 'J 7;i/^}-Di^y-;vXDCM (1/2/7) £ 0.5 
~2 ml (Dm&Xmi^Xi) «fclv 0 £jfofct 0~40 °Ct?ffV> N 0.5~6 B$fl9 
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>pm<D dmf m<D&m'emm*&&is. ^(D^izm^r%x^ 0 

~0.2 M ( h U 7 7^-^-7 -i >) ^^^»>A(0) N 5 % @^ 

2.5 % NMM£^fr^PD*;i/A^<D^r££ffl^T&<fc^o 7 »J ^a-^fc 
;i/^-;i/S*5<tt>*T 1 mM b±IB^ p d -ftjv Ai§M£ 3 

~10ml fln£. S/i&fcfcMm 0~40 °CT^f^ 0.5~6 i^T*H71-^o SJfa$$ 
Tf£fix ji^OEHS&^fflVN^tlS^Ji^Ss WJitix ^S© DMF m<D&1& 

^t^±©at^±cD*;i/^=3F-s/;^M{3^rbT i~io #?£b<fi 

2~5 M3*<£> PyBOP^) b < ttHBTU^OS^^Js $fcii£'gtJi&i:T, buSBIS^ 
#Jh^;i/© HOBt, ^«tt>*BUH3©ifiS^J©1.5~2^S©NMM*feiiDIEA*^ 
<£? DMF, DCMn g;fcfc£ NMP tjilZ(Dmmtet&<Dfem&®m 50 mg fclfcfU 1ml 

(Dm&x-m^Zo Bimzmm 0-40 °c, $?^u<« 4-25 °ct-ffi#u a 
zmmism, m%.&, pm<o dmf ^©^-c^if^^^b, 

titcx lm^n-z^y* ®ffl&> ifcrasu 
ne>cD«a^t>-&tc: < toTffii3g-rSo Est k d vis* ;i/ 
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3 -A 

TFA/TFE/DCM (5/5/90-1/5/94) £ffi^TfcJ:^o SJt&«±3|# 0-40 °CT-*f 

w 0.5-12 ^t"«i7t5 0 sjiS^s mmit^&i&iz&v &--f&tfi)mmij 

i^a^fcfcJ: 2,4-^ h^^>^iSffl^5ii:*t?§ % JTOMM/foic 
&{£M£*lfcb FDdpM© 1-10 MJS© 2,3-:/^ n D-S.e-i/i'Ty- 
SJfc$g&B:^2k©Dl^ NMP, ^b^^l^>s ^OD^A N 7t h^h'j;i/ 
s ^ h^b FD77>^SW* b < &?g£rbTffl^£o MJfo&M 0-40 
•CTfrW 0.5-12 RflStt!fTt5o JRJfc^ WWb^SJfcfcEW-S-JlStt 

n^ntz^y^- K©b y D^^Sfc^^^^^^scHf^frtx^r;!/ 

-£rLTffi^£o h'(DMJg{i 0.5~5000Amol/U £?£b<fcfc 50-500// 

mol/1 T-^TOo SJiSlilf -20-40 °C X $?£b<J± -20-30 °CT-*S#b. 

m&omm^ m & m v ^ t * £ ^ 0 

(1) {fflfttc b K D^^Si^tS^rf KcDvgMfcMU 1-10 ^ft© 
DCC £jtJP;t. -20-40 °C. »il<li: -20-20 °CT"fli# b J.^^;MbM^^ 
ftoo ^>jy>*SflltttftffltS^ ^fett^^t 10-100% 

32 



WO 98/51707 



PCT/JP98/02148 



V&CDmiiL b^o 

(2) *;i/#*$/;i/gfc:*f b 1—5 §1® 1- (2-* u >*;i,*^;i/) - 
3-~ h D-1,2,4- h 'J 7V- ;b (MSNT) ^^PX., 0.5-1.5 Mm<D N-^ 

Kp> • U*— X (Tetrahedron Letters) , 1701 M (1990 *fOD „ 

(3) * ;i/ ft bT 1-10 $?£b<fc£ 2-5 ^M© DEPC 
%ti\\Z.~Cs ^Xy" KibfrJfo&ft o (f h7^Kn> • u^-X ( 
Tetrahedron Letters) , 1595 M (1973 } o 

3 -B 

0 £5>£, Wfltit)^^ K*«Jt)tb"rtuK: N i^b r* n VISE* ;i/ 
^.ttlf^^^^^^S^lRS^jSJ^t^bBWO^JK^^^^i/^^S^^-rs 

tatJJg 50 mg tCftU TFA/TFE/DCM (5/5/90-1/5/94) £ 0.5-2 ml ©SI^T? 
fflUtiiK SH&ttailir 0-40 °CT?frlK 0.5-12 ^Bg^T-TSo b h* 

^;i/ife£ffl^£-^&-£^ fli&GU&KJfofcfcfct K o=*S/ ft bT 

1 — 10 ^fi© 2,3-^^nD-5,6-^i/7y-l,4-^>V>y >^fel±t 'J 'V 
* • TV^-ii/A • ^ h b— h Sffll^o ^zKODMFs DCM, £fci± NMP & 

£#flg 50mg fcftb 0.5~lml fiDg!l^T*ffll^3o S/fofcfcilfir 0 
-40 °C, $?*b<(i 0-25 °CT**t^s 0.5-12 If^T^T-r So 

HT^ii^ Hffl^Oia^©^, BP*,. 'PM(D DMF ^©$gi&T*ffiJli£i5fe# b 
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*fc:Wflg±©tfj¥«©*;u^#'>;i/XSK:*ru-c 1-10 mm. £y£b<& 

2-5 ^S© MSNT, g;£fct DEPC^<DfSS-£r#J£^tr DMF * b < fct NMP 

50 mg fc*fb 0.5—2 ml ©fU^Tffl^ £o JxJ&fctM^T -20-40 °C, b 

<tt -20-20 "Ctllf bx 3 B#Hgfr<b 1 MFSX-mTTZo 

«u ii^eoHfflffitcfflv^nsMa^?*. 0»J;tfcr. 4>&<d dmf ^©^t^ 

d©<fc -5 fc bT#£>*ifc-fbl%$5 (I) lilHWC C-4, C-8, C-18 
, HPLC fcB&lfc-r*) x i;fcfcfc#IBx H&*itfl§k 2/U*y;K *b3M&fflr> U * 

(i) (DMm±m&£nzm*mm?zt%&mmz®LOo 
(i) <Dmttimmi3&zFmmi&&ttijai&&i Mts^a^ii 
fb^& (i) *v^ofc^^§»bfc±■r«^g|g^a■rs*± 

(I) ©£:JSi&te\ ttf&T5&JS>f >£^tf2k&^fc<fb£-&) (I) 

t»#ii mm P53 sat^ffl^fc^ P53 © dm m&m&t£&<DM%. 
m&mis&v&mM P53 MiMH^A-jpap^^j^^ 

P53 © DNA JS^rrStS &m\feT £ & »tc N WT©^i£"e»^*«trJ f 
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z^jiixnttmft'&m^foZo^cDftmit. m&jm&n*^-\ s -?2> cdna 

jIlICzoi^T? t — ; >^i> (Pharmingen) ^fcM^^^ ^ o rf— ;i/ h* X ^ — 
* — =Sry h (S^55#^ PM-21001K) £^T^O^-:x ^W^lU^TO^ 

b hm£m&&Xf2m(D%.mm (Arg273^His Arg248^Trp) p53 

cDNA^ft^n^tfr^X ^ F WT393, 273His N 248Trp C^"n->— 7 s <<> P 
^ • • If • ^i/a^-;i/ • Tti^ ^ — • *y • it-T (Proceedings of 

the National Academy of Science USA) , 89 m, 5403 M (1992 ) £ 
D p538$tKfiJ$£:ft£<a;tf Ncol-Xbal WfM* (1.6 kb) £9iS£U Xbal 
s Ncol «J»ffiPtft*W-rSWT© DNA la^ij (&#J8s 9) &7>bT. 
p£-T ;i/*$g3©^** — PVL1393 (7 7-2; >^i>aiSi) © Xbal 30Hz 
J?A-f£ChT% h7>X77-^^^- pBP53WT, pBP53M7, pBP53M6 £^ 
ft-fftSgfiJcbfeo Arg273-»His iJitJf Arg248->Trp <D^Mte 

tttt hm~e%> <j?,?>ns P53 cd^^t?*>So wt> ^ti^ti 2mmcom 

^61f£P53His273s P53Trp248 fcft^tSo 
(E#J8, 9) 

5' -CTAGACAGCCAGACTGCCTTCCGGGTCACTGC-3' 

3' -TGTCGGTCTGACGGAAGGCCCAGTGACGGTAC-5' 
ffi<mfr&7L$4 )\sX<DftW± TMN-FH -Y > -tr ^ htr-i 7 A (77-; 
>^x>fti, TMN-FH J&ife£:B&*fc-rS) £Ttgitb7~ll3ltt Sf9 ( 

77-^>^i>ttJ;f)IA, £U£ Sf9 «fflflSi:BS«5"rS) icSSM*^*^. p £ 
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<i )\/7s DNA (;^aD3-Jl^F •/UaD^Jl/^ DNA ( BaculoGold 
baculovirus DNA) x 77-$>yi>ttl() £ ZTfftM. Lfc h ^ >X 7 T — 

dna ^';^7^^^>&{cT#A^-?>cih ciei^iix 37 

2701 M (1992 ^) } 13 ct Dm^^t&x.^^- n ^ ;VX£J^T© J: 

h7>^77 — pBP53WT,pBP53M7 ££fcfc pBP53M6 1 

US fcfitt^iP 1 )^^ DNA (7) 20 ng h£ 12 ,u 1 ®^Szkt3JS«? U 

„ :c^> 6 //l h^jSzk 6 >ui h^rl^nCfc^o^Snx.^ 

ST 15 #JBjKllUfco — ^ Sf9 2X10 6 m& 2 ml © Sf 900-1 1 > 
-fe^ h^^A C^^=J (Gibco) aSS. Ji*& Sf900-II iglfe t^tS 
} fcJMU [IS 35 mm CDlfl]Ji&i&#ffl 7*^ y £ — U {c Atlfeo Z. Z. 
td±HBor^^^ K DNA, SS^^=^.3.nt>-f DNA i5it>''J^7i^f > 
^faigfefeSfctolx. 27 °CT 3 HffltgmW:, «i»Jft^.«!7>f ;i/X&^tf^#± 
vi 1 ml £$jUfcb£o — l^KHifrfefc Sf 900-1 1 tgtHl 1 ml £ira;^ £ 

e>£ 27 °ct 3 Hsnsiii/«a^tft^ -r )i7*^tst%m±.m*£ .biz 1.5 

ml f#fc 0 

Sf9 2X10 7 fiS 10 ml © Sf 900-1 1 tgjfc^Mbs 175 cm 2 7 ^ 7s 

£i±fco 1frWi£±.m&mg%ifzlZ 15 ml <D TMN-FH igtifa^ J:H3©iffi<frJ&X. t? 
J )ls7s&^t5mm±M<Do ib 1ml fcfln* 27 "CT" 3 H^ftbfco iS*^ 
±*§£ 1,500 xg -c 10 #Rg&i&#«bT*fflfla&Bfc^ ISMtfffltS 

/tbfc 5. > ^ i >tl/^ i D □ - Jl/ F 7x ^ - ^ - JP ^ h^ — J-T 
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;i0 o Sf9 mm 6xl0 6 flS£ 4 ml <D. Sf900-II t&JfefcSB® U iSS 60 mm 

cD«tg#ffl^v^^^^->^— uka*u iia-e 1 mmwLm^xmm^^ 
■v-uizttmg-&fco $:iz±m*m%mfcfc sf9oo-n mm 400 ui t 
sf9oo-n mmn 10,000 i%iz^ffivtz±m&fr%!:x.t> j )ixmm*imz.m. 

UT* 1 HFfflllfci, iSife^l^^ 5 ml <D 1 % fftife^T^D-X 

— — P • T#P— 7. (Agarplaque Agarose) , 7 y — * > ^ >*±§!0 

(Ilbfc 1 ml © 5 % r#-7*^-? • 7iJv-X7kmmt 4 
ml © TMN-FH ig*fe£M*n 42 °Cfc«M bfc £gE*>i» — U fc»t b& 

A/£o 15 #HSi&ffibfc£L ISS&B&^fctotr-;!/^ — rs->^ — U 

77^f^8i§Sl:S'>t-I/SA^ sSE^IS**PBbfc^x 27 
°CT? 6 Bfigigltbfco — b 0.01% -a-h7;H/y K ^^"^f t) A, 

8^5/7 7-^41611* (phosphate buffered saline: 137 mM NaCl, 2.7 
mMKCl, 8.1 mMNa 2 HP0 4 . 1.5mMKH 2 P0 4 > &&. PBS KSfffiifcfclfrft-f 3) 1ml 
*fiP^.*e>fc: 1 B*giib£f£. lillbfc/^-^CMMfe,, W±©^ 
«fc K>tkfflLfoWk7it> -f ;i/7wg?$y:<^-f 1 xlO 8 77-^7t-^>^ 

j.-^h (JiU^ pfu/ml i:^-r) 0->^^$^?V^3h^*ofco 
a^«BBSCz J:^m^ J:t>'^^gj P53 g>%ga 

77-; >^x>tl;\"^raD3-;i' K 7x ^ — # — *v M^tt^ftT^ 
SvzaTJUl^^WTOfitctDBSS P53 jsitJ^g^ P53His273, 
P53Trp248 I6f©M^frofeo Sf^S P53, P53His273 s iSiV 

P53Trp248 ©miStt^"* U > --fe 7 7 d — x (^-ftt^ 

77^7i/7 • M-Y 3r : rt7QMk) Sffll^Ts ^^l/X (D. A. Daniels) £ 
CD^T?S C^-^— ±)\s • ^7* • \s*c3- ; ?—n-<( (Journal of Molecular 

Biology) , 243#, 639 M (1994 #0 } bfc^SrefTo fc„ 

MM*cfct>*^^^ P53 m&mzuTcD&oizisTmtzo &£>frb#> 27 

°CT?^«bT*Vvfe Sf9 mm 4X10 7 175 cm 2 7^*13 (7*^-f:>- — 
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*±M) Sf900-II mm 30 ml 27 °CX* 30 #^£fcgb£o *S 

m±m*v&%. mtziz iomi © sf9oo-n m&t±T~mt>titzb^>x7 7 

—s^s/fr— P BP53WT. pBP53M7 N %td± pBP53M6 a^Wx-)^^* 
^ lxlO 8 pfu/ml (D^mTSt$mm& 2 ml flnfcfco 1-2 BSWo 

< frfeiC 20 ml <D TMN-FH igjte£2jP;l. $e>Kl 27 °CT* 3~4 B 

P^#bfeo tg#^T^. ^<iit5ufc(: J; D«£HlifcU l,500xg 

7? 10 ^H5a^at*fT^^^t^a*^ffcoClo*tl8t4 5 mi © pbs 2 

±T«bfe©4S*?»l>ii^Il P53 3.6 xlO 8 10 ml 

(OmmWL CIO mM h 'J^-iM^ (pH 7.5) x 10 mM KCU 2 mM MgCl 2 , 1 mM 
h—Jl DTT £V$Vf?2>) > 0.5mg/ml x.^l/>^T^> 

HfiPK kW£ EDTA iiBSftJ-rS) ^ 1 mg/ml ^>-+f^> (benzamidine) . 
10/zg/ml D-T^r^> N 10//g/ml r>^/W>, mf^s *iSi?t=£ G WM 
WLt^o') izmmL, 50 ml 38ib@ (77J^>|tl 2070) 0.5 M 
3)fet£<a& 10 ml © G Kgffi^O±K:MJi bfco l,500x gs 10 fl\ 4 °CT*3S 

ttiassrjf 5 mi cd g mmmtz&mistzo H»iT7P>^^t 

•Yif— (^MSi^ttM) fc^U ^vte;i/£ 30 UllTtSCtCctWi 
&&#bfco8fe«N£ 5ml fcHtJf 50ml Si^P^T- 0.5M $/3«g£^£r 5ml 
<D G j(g®ffi©±K:Sjibs l,500x g> 10 £\ 4 "CTjs'frbT, fcfcjg£$EiH 
bTMbfco Z.OWmft-*. 5 ml CD*gfl¥lg«i£ Q50 mM NaCK 50 mM 
h VX-i&m (pH 8.0) N 5 mM EDTA, 1 % J v Y P-40(WSL NP-40 t 
B&Kp-rS)^ 1 mM^>1f^^>, 1 ^^^D £ 

«8»U 0 °C\ 40 #£&BSL 12,000xg N 30 £\ 4 "Ceil^U ±if£Sjtf# 
bfeo ±?£S&lKifc C20 mM 4-(2-t h* D * J. )V ) -l-^^^^>ai^> 
XJl*>m HEPES ilB&ffcf &) -K0H (pH 8.0) , 0.1 mM EDTA, 0.1 % 
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h'J bXTriton) X 10(k 5 mM DTT, 1 mM ^>1f^>, 15 % ^*'J-fcn — 

mk. -&mmm*. a mmmt.^s') t a u &e>*»&«K a 

Igffi^t-e^PiHbLfc Hi-Trap™ ^'J>t7 7 0-^ (Heparin-Sepharose 
) ii^K (5mK 77;i/T^7/W^-r^M) fcjffiigbiko £^A£ 0.1M 
KC1 £^*r A mWffi.. 50 ml t?i5t^x 0.1-0.6 M KC1 &itJ&£j 

m&tttttc kmmm, 40mi mm) &M*gu ^'j>^ufesei 
i&m*« 2mi -ro^iiufeo j§mi>fc#ii^& sds-^ut^u 

JIT^ KS^»«ltiotMtSifcC«kDx P53. £J3S 

P53His273, P53Trp248 MfiS£iMU&fc:^*fiH£\ # 8ml£@i|Xb 

fco ^>^> P53 m&mnmmzs m^m i\in 

g/mK tZMM P53His273 : 230>ag/mU P53Trp248 : 20^g/mlT**> o fc Q 

gii^^yasis P53 iag^ffl^fey;^>7 Mgg& 

?M y # ^(Nature Genetics), 1 45 M (1992 30 } *^tfffl*SiB^J«t 
D 2 U 3? ^ l/tf^- K (SB^U 10, 11)$:, FluorePrime 

™ (7 7;Ki/7;W ^T^tt) Sffl^T^fSUfc (DNA ^-fifcfllfcJ: ABI *L 
Model392 £Mffi) o 
(la^'J 10. 11) 
5' -TCGAGAGACATGCCTAGACATGCCTG-3' 
5' -TCGACAGGCATGTCTAGGCATGTCTC-3' 

±IB 2 U =T5f * U^"^- K=& 200 pmol £ 0.2 ml <Z)ftgffi?j£ C10 mM 

h (pH 7.5) . 1 mM EDTA, MSiM* TE mmmh^o') 

fcjgfPU 70 °C, 10 «0>o < D fc^iS* T-iftSJ-r 

fee 
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1) 0.2 pmol m%WM P53 7°u — 7' 

2) 100ngSf9 mmm^m P53 gaSlfeiiM P53 Ifil (P53His273 
, P53Trp248) 

3) 2ug &*mm DNA 

4) 20 mM HEPES pH 7.4, 40 mM KC1, 1 mM MgCl 2 , 0.1 mM EDTA, 0.1 % NP-40, 
1 mM DTT 

5 ) o-ioo;aM mm-sm 

fcfoi£(DM>n%. 0.5xTBE C2.5 mM Tris-Borate (pH 8.3), 0.1 mM EDTA} 

m P53 m&mzmytmm, P53 yn-yiz^t^^tx\ femm.*m>p-zs 
-y\ ±.Jj<ds*> k h LTt&itj£n3o 2 n<D^^sy P53 m&m±mz 

^P-^{c^-r2>rS^^^^^V>^\ s«<bi^##£-r&^ DNA JjiS^ 
t6^Him^^-s K^m^nScfc^ic^So ?*a!jf£, Fluorlmager™ 

SI ^}fc-f p< — ^3" ±7 ^ if- t^]/*a-^ — ?-li-*7X (Molecular 
Dynamics) &ffl^Ti)tA-> K©tfttB4ff o£ 0 P53His273 HftCo 
l^T£>$£Jg£m 1 P53Trp248 ^ffcJd-^T 2 iz^fl^fim 
To 

$Lfz, §l/->CoiM^I)lfeA*> K4»<Di*#;t>?t<E>S£: Fluorlmager 7 

M si gt#>r *-i?7-}-^4-*f-x*m%.\s, m%ib€tw*fcfomz^£te^m 
m*&miz, MT(Dftizisfz&^T7smkm*mnvfco &m P53 zm^tc 
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t h^^J^^$fflBS A431 (American Type Culture Collection, ATCC CRL- 
1555) F*]<D p53 mtt\±zi K> 273 tc Arg->His CD^M S CI £ &W 
<b frlz£ tiTl^Z C^r^>-y-— • Uit — 3- (Cancer Research), 54 ^, 2834 

n (1994 *fO d o d©«Bfla<p^«*Am^*iasiu K 

. »J*J-efgSiUT^3^JI P53 Ifil© DNA ^rStt CI t 

A431 fflliafr£g>%*ftm%g>§38g 

t h A431 fflU@£ 1-2X10 5 Mm/m\ izte % iz^ 10 % ^fl&jftjfll?g ( 
FBS) *^tr^";i/^y n^^-T — VfrtgnL (Dulbecco' s Modified Eagle medium 
^ W^t. DMEM-FBS J§«fei:B&ft;-rS) r-yx^j (BtK^M) 10 nit 88 
HU mm 10 cm <D«tMffi^ v>i (slSIf) t 10 ml #v±U£ 
0 37 °C, 5%C0 2 #^TT" 2 HKJ§«Ufe@fe. ^^URSIRSs* U 5 ml © PBS 
*gfffS!£t?$fc#bfco 2 ml (7) PBS MM^SD^ * ^ 1/ ^— ^T*fflJ9S£ 
*J«IU 1.5 ml^SO^Mit^i-^tcigPb, l,000xg. 10 frffl^ 4 °C-?r 
jS^bTifcja&lHllRbfeo fcfcJ8£ 0.4 ml C20 mM HEPES ( P H 7.9) 

. 50 mM NaCl. 1 mM EDTA^ 10 V -fe □ — ;i/ N 0.1%NP-40, 1 mM DTT N 1 mM 
^ oi Tt-^^^^^- U H (J^, PMSF £lB&#r>-r£) , ImMNa 
3 V0 4 , lmg/ml D-T^r^>: tdSI«8U 10 #119, 0 "CT^Ib/ill 1,000 
xg, 10 4 0 CT-al^b> ai®^fcUTtt«!*lHliRUfco *felS* 0.-4ml 

(DmmmWlfc C20 mM HEPES (pH 7.9) „ 50 mM NaCK 10 mM EDTA, 2 eH x 
^>tTX (t^P^xf hUn) EHS^K EGTA tftitS) N 

0.1 % NP-40, 1 mM PMSFs 1 mM Na 3 V0 4N 1 mg/ml D-f^7f>, Wt, *|g 

wm&mmmwm2 t^oi tfflueu 10-20 ^p^, 4 o c-eaKu<JEfiufc 
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0 io,ooox gx 10 4 -c-eiiifru trnzmwisimmmmt^fco «i 

^TMfeVfzo 3.5 mg/ml CDftSKiSifttf 0.4 ml Utf#£ttfco 

A43i ffljiaaffiift^fflv^fey^^7 h^g& 

Jfcffbfc A431 m^tBM^fflW huXI^IrIDM^ P53 m&Wim DNA 

^14 20 //lhbTs 4 °CT" 30 frmRj&Zlttzo 

1) 0.2 pmol MXMm P53 7d-^ 

2) 35/zg A43i mmm^mm m&m&WkW) 

3) 2/zg poly(dl-dC) • poly(dl-dC) (77Jb?^7 ■/H^r^) 

4) 20 mM HEPES pH 7.4, 40 mM KC1, 1 mM MgCl 2 , 0.1 mM EDTA, 0.1 % NP-40, 

1 mM DTT 

5) 0-100 /zM WRit-SQl 

fcfoWi<Dm,U&. 0.5xTBE C2.5 mM Tris-Borate (pH 8.3), 0.1 mM EDTA} 

&vtmmmwt\sT. 4 % #ut* u^t^ h-^i/tftsnftttiyfec A431 

SBIS*© P53 ^aStfct&gS* (273Arg-^His) t^50f7D-7t:^t 

£t£i4&*f£fc^#* a^ft^stsi:, dna ^tE^meft^-e-N & 

m^> h** s l&ffi£n& ic&£ 0 ttMf^ FluorImager™SI ^t-M — ^ 

<£f=rofco |gm*0 3(z:^-ro #-1/ — Xco^T^IbUfc;^ H*©^^ 
K^ft^ FluorImager™SI ^^6^ ^—i/T^-'y^ if — "Cffl'J^ bs [K^-fc^ 
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3.0 
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&m P53 #$E¥7£t£&iMu P53 ifc&'\&<Dm'mt> s m%&-? z z jv^? 
wt©m«ot P53 foQmw&m^mmmmz s ^t-wu ^© 

T?ftt;:*£;ww>:7 ^--t? (luciferase) Stfe^* I/*" — # — MB¥t U 
WS77^^ H p53RE81uc2 ^3tfi5cbfeo 3gJ&©*ftB&ttia 4 fc^bfco 
*;frv>f S/> (neomycin) flgtf4iifc : 3 1 £^-r £;i^> 7 x ^ — fe" 1/ ^— ^ — 
^— pluc2 C 3 — o t7> • - #7 • h D (European 

Journal of Haematology) , 52 m, 73 M (1994 30 3 <£>fli'JPM@lf?l XhoK 
Hindi 1 1 SMuiZ. SV40 ^JPiate^fiDn 7rDt-^-^*ji© 200 jg^rfr 
Sphl-Hindlll »r C 1 28-0/5243-5 171^ Jfi-&©#-^t±\y — Xm(Tooze, 
J.) ^^^^-7- • ;W*n^- • • t 1 ^-— ^7 • JIX (Molecular 
Biology of Tumor Viruses, 2nd Ed., Part 2 Revised. DNA Tumor Viruses. 
Cold Spring Harbor Laboratory press, 1982) Iz&Zl N £ £ tFTIB© 2 
*(D£tm* U * K (12^12, 13) £7^— U > ^£i*Tf# £ 

ft&P«£ Xhol, SphI 3M£ £ W U F*3 SB £ Smal, Asp718(KpnI) 

(IB^'J 12, 13) 
5' -TCGAGCCCGGGGGTACCGCATG-3' 
5' -CGGTACCCCCGGGC-3' 

pSE01uc2 %mf&Vtzo 

P53 ^^la^jsi^^i-w-r ssvMzffiif ^^tsb© 2 #®;t- u =r 7 

* Utf?- K (15?'J 14, 15) 

5' -TCGAGGGACTTGCCTGGACTTGCCTGTCGACG-3' 

5' -GTACCGTCGACAGGCAAGTCCAGGCAAGTCCC-3' 
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fc^- — U >^*£-feK ±T-jg£dcb£;i^>7 ^--fcf^ p SE01uc2 (D 
Xhol, Asp718 SlHiifcifAU t&MUWffi$.£. P53 ji&§iE5U* 1 nt-|t 
* — 7"^*^ h* p53RElluc2 ^Mbfco 
d © p53RElluc2 ZiMWiW^ Xhol, Mlul T-|HI^(3^Uif U> TiSxi — ~X 
)lsm%V*M-efr%&?ZZt~C\ 5.3 kb Xhol-Mlul DNA KrM-Sftfe 

o |5l D <p53RElluc2 &®JI£&& Sail, Mlul T*|bJB$};:TOt b 2.6 kb 

fribttZ MluI-SallDNA mfr&mtz 0 £©Pi»rtf-&7>f a WT S £ 

-£\ P53 /fcgIB?U& 2 =i tr— *-TS U**— * — S K p53RE21uc2 %M 

I^PBSfc: P 53RE21uc2 £$"M@#fit Xhol, Mlul t? IrF^f t«J»r U 7*#D— 
^;i/mm^cltJT^^-r?>Cl^T% 5.3 kb Xhol-Mlul DNA 

fco*fe.lq!t< p53RE21uc2 $$J|g&& Sail, Mlul -e^BSfctSOB? b 2.6kb 
frt>t£2> MluI-SallDNA mft&mtzo Z(Dmmfr&^ J f—i/ b >•? 2> Z £ 
T?x P53 J&gffi#l& 4 n tr— ^-T?) * — * K P 53RE41uc2 £j§ 

£|}&b£: (EJ6#^) o 

ft£ftfc p53RE41uc2 iz*f bT±B3 h (bJ^©^^^^ D St £ tc <fc 0 . 
P53 Jfc«FIE?U£ 8 * — r^X=- K p53RE81uc2 

b£ (EI7#hb) 0 
M^ncd DNA fcStBHb^%KPj!gA 

tt»Mb^<Z>*BIJ^©#Att DNA h ^ >X 7 ^ # a >m U V-Ah£ 
M DOSPER™ (^— U TWW AftM) ^ffl^fco 

t h^^J^^$fi]flS (Human Epidermoid carcinoma) A431 (American Type 
Culture Collection (ATCC, CRL-1555) £4xl0 5 fla/well CDffl\ti&&&-Z:M 
Mt%mm 6 ft^-r (Mm 35 mm. ettfilftti) DMEM-FBS 

tgife^T*. 37 °C. 5 % C0 2 #£TT?24 USB^ J£«b£o S£ifcfb£- 
#3 50 nmol K p53RE81uc2. 2 //g £#lin# (20 mM 
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HEPES, 150 mM NaCK pH 7.4, HBS mffimtl^) {3*g#U mm&M 

&ioo juitLtz (mm Aii-r^) 0 mt< hbs mmmz 5 ui cdk*^- 

(Dosper) mm%1}U%., SJSt^fS* 100 >tzl£L£ (mm B fT*) o A. B 
iffi$S$*&iNJ»fc?I^U ^^-ei5 ^MfifJL 0.8 ml <D Opt i -MEM R I t%m 

(Gibco BRL) %1mz.tzo 
±13 6 v>i-Ctg«bfe A431 «<Di:gH!lS^5liC «fc «3|&^2ml 

6D0pti-MEM R I igjfe (Gibco BRL) T'&#b£^ ±.U<Dl5^mm L£ A, B 

i mi &m-frizmm<D±izto%.tco 37 °c, 5 % co 2 ^^tt\ 6 mm 

i&iiU 1 ml <D DMEM-FBS t%m*1)U?Ls £<bt:: 24 RSUgJgjl bfco 

§Sifcfb^l»<JD§i!&iftftfc* 25 AiM h&3o 
P53 fc^ftfefe^ySte'fbtSteCDfliig 

JRbfeo mU^mmmmmm CI % Triton X 100, 100 mM KH 2 P0 4 (pH 7.8) 
, 1 mM DTD 0.5 ml izMM^ LT±*g£ i: D 200 /^l £fflOT;i^> 

v— HfS5tto«iJ^t±;i/^ y * — LB953 «W 
C25 mM y;^;i/^U->> (glycylglycine) (pH 7.8) , 15 mMMgS0<, 
5 mM ATP , 0.33 mM ^>7i'J> (luciferin) } 300 /zl 10 

BI0-RAD rDrOTvt'f + f h (BI0-RAD*±) £fflV>T$J^U ^©IBfc 
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4 



<b£r^£ 


rS^Yb^ (%) 


<bi§r^ 1 


1.4 




6.3 


{b^t; 8 


3.9 


fbi^tJ 23 


5.0 



?Stt<b^=B/A 

umm4 A43i m^^-r^^Pi^rs^.o-a'j^ 

DMEM-FBS mm^X", 37 °C, 5 % C0 2 #£T-£*gii L£ h HStMtt 
A43K lxlO 6 m*s 50 >al ©i&MM (137 mM KC1, 2.7mMNaCl, 8.1 mM 
Na 2 HP0 4 , 1.5 mM KH 2 P0 4 , 4 mM MgCl 2 , IX&s K-PBS mffimt^ 

o) fc«s«u k-pbs mmmxm&miLtzs&mb&vo*mmm& 100 jnw 
\ztn2>&oiz.mx.tzo ^ommmz 0.2 cm mco*^^* b (bio-rad *±) 
t^bsi#»i^i s-sn-umwmftpm)* maxims. 3kv/cm 

, 100 us, ^Jixmm is, yvi/X[n]^ 2 0) ©^^T^tu-wi/ 

X^frttfeo ^ra^y 10 frffiffim'&, m^lHllKbT DMEM-FBS igttil 
fcSS»Ux 96 ^Y>f^D^^^-7l/-h (Nunc *±tk #167008) Iz 1x10 
3 fa/Well iztji2>& o izMM&fr&lstco ^Z.{z s mmm. lOO //M 

^<DMM* 37 °C. 5%C0 2 #STT\ 6 B Vtz* tgft^T-T 3 3 

B^tulc. i&il!l£l5fcicb. 1 well £>£»3 100 >al © PBS jfelfiMT* 1 0^ 
^bfcf^s DMEM-FBS lwell 50 /zl Jmz-fco £ <b iz 1 mg/ml 

<D XTT ( sodium 3-[l-(phenylaminocarbonyl )-3,4-tetrazolium]-bis(4- 
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methoxy-6-nitro)benzene sulfonic acid hydrate) £ 25 fiVL (O PMS di- 
methyl dibenzopyrazine methyl sulfate) £ RPMI1640 lzi%ffi.£Vtz XTT m 
(^-U VWW AttM) & 1 well 25 /zl f^^ft 

bfco ig^T^ >7 u7\s— h U— *— Model550 (Bio-Rad ttSi) T? 
s 490 nm ©nMJg£$iJ:£ bfco Mfifcbtli 655 nm £ffl^£o My* 
*^£>F («&b) <£>jii£Mb3l^£:f£, a£^ffc,i§r#)£An-f £iimM 



5 





£ifPlM (%) 


ik&W) i 


1 6 


{b^r^j 4 


5 0 


<b^#J 6 


7 6 



mmm= (a-b) /a x ioo (%) 

A : l«itYl:^r^#^Tt*5^^l!&^^ (A490-A655) 
B : !&mik& ! &n : ft&Tlz&tt2>W.?t& (A490-A655) 

(A490 N A655 & 490 nm, 655 nm iz&tf ^n^fim^ ) 

w±©iis:wj«t &$£,m<D^y?- p53M£K©DNA*gi§r7S'i4£ 

mitt, P53His273 S fiMSffl i^fc>?';w> 7 h bfcmm?*liJ 
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omTrfrZo &is->CD±3lzm^tcM,mb&®)<DMM£mm (/iM) 
I2li, P53Trp248 ieS§ffl^fe^^7 hii^?£$^LfctM 

bfco 

H3«±x A431 aafla«im«[*fflv^^;i/^7 hm^mm^^vr^mmtm 

HHteu — * K p53RElluc2 (DM^COm^^mTo B&^tiJ^ 
T^jSn*^a-To PSE: Sv40 WMMi^^ T^u — $ — N SPBG: W¥/3- 

t>atfc^&3fc-f > h d > N abg: ^-s-^tf-^D tr>Eb*3t*i; a ftin-> 

ASE: Sv40 *0#J»fc : ?&3fe# U A fl jJQ^-^K Atk: #j^-n;1/^ 
X^j)l>X^5, i?>*i-— -tzfi^D Aft-flnv^^K G418: Tn5 G418 
/*^-v>r S'VBH&jfifc^* Ptk: ^ fc?7° 

n^e — ^7— N Pl:pBR322 PI zTa^ — % Ap: 7" > U > iMliifc 

P53RE: p53 JfogfB^k GC: GC # y £ TATA: TATA stf y * * 
i5lt U*' — # — 7^X5. h* p53RE21uc2 ©MfiKOfitBSS^-To B&^&EI 
4 h|pJttT*^>2)o 

ei6bu * k p53RE4iuc2 (Dm^cDm^t^-t. mm±m 

4tmm~e$>z><> 

EI7(i, Utf—?—y"7X* K p53RE81uc2 ©MJ5fc©8lB&&7js-ro B&^ttEl 
«fc DiM^Lfco 
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nmfttirte. UKM? JMS — SX102A FAB-MS SC^Dfifofeo T 

^^K^*ft±x t r* U >^^^^— (Bidlingmeyer, B. A.) <b<Dl3& C^* 
— • ^X • ^dtF^?^ - (Journal of Chromatography) ,336 

93 m (1984 30 d ^^Dffofeo mikfrm&m&m^ no °c-e 22 ira 

ffv\ iPTk^MtJOT'^ y&jflfi!&fcfc^3i- — * — X • K=j • (Waters Pico 
Tag) 7$.J&ftffim (Waters *±M) £flH>##Tbfco 

jMgfffl 1 -fb-gr#) 1 (H-Leu-Lys-Ser-Lys-Lys-Gly-Gln-Ser-Thr-Ser-Arg- 
His-Lys-Lys-Leu-OH ) CD^fM 

Fmoc-Leu 18 jumol jWjS'&bfclfiffcftffli (Wang l/i?>) 30 mg £i®&£-JE& 
«S (S«#PJf^PSSM-8) ©SJfo^AtK &WMftm<D&f&7'v ?5 Afc 

(a) jfifmUfc DMF tz&t) 3 #«Jfe&U M^tHlfe. 

(b) 30 % t:^';^>-DMF mm 755 jui %tiQ%.tm&vo& 4 #ng«#b 

(c) ISt«J^& DMF T" 1 #Rgifc$$U giS*4»lliU £CDt»f£& 5 m 
li^bfco 



C^lt, Fmoc fi£l&=!Sb£: Leu b£fflfl«l&£f# tz<> 

(d) Fmoc-Lys(Boc)-0H 180 /zmoK PyBOP 180 jumoU HOBt 1 7kffl<®) 180 
/zmol *5ctt>* NMM 270 /zmol £ DMF 630 jul 3 #|§Uft#U mbtltc 

mm^mm^m^xm^^ 30 #&gflmu ^^ittiifeo 

(e) jSf»Jj££ DMF T 1 #F H m#U Z-tl* 5 [U&i DSbfeo ^^U 
, Fmoc-Lys(Boc)-Leu #JS#:± <*nfco 

(a) ~ (c) CDi5fc*§K IKftixiSfTofe^ (d) ©iff 
Fmoc-Lys(Boc)-0H £^T,3£l§i^Ji&£mv tf^T? (e) ©i$fc#Xg£3£T 
„ Fmoc-Lys(Boc)-Lys(Boc)-Leu #*lfif*:±fc:'&fife£ftfco WT^ Ig ( d ) 
&l>Ts Fmoc-His(Trt)-0H^ Fmoc-Arg(Pmc)-0H, Fmoc-Ser(t-Bu)-0H. Fmoc- 
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Thr(t-Bu)-0H „ Fmoc-Ser( t-Bu)-0H ^ Fmoc-Gln(Trt)-0H , Fmoc-Gly-OH s 
Fmoc-Lys(Boc)-OH. Fmoc-Lys(Boc)-OH. Fmoc-Ser(t-Bu)-OH. Fmoc-Lys(Boc)-OH 
. Fmoc-Leu-OH *M&m^X, (a) ~~ (e) £*g&$gb. iSM^^ h*£> 

te&isfctnfomm&mco (a) ~ (c) jM^x*§£fT 

o££L SttWIEfc DMF T l#5m?£U 5 [Ug&DSgUfc^ 

y-;K •^^■;i/i-^;i/TJii^^?f^ Mjet 12 NfF^^tt, 

KCD*g^Lfce<*:»fli*f§feo iftfc. TFA (82.5%) . 

;i> (5 %) N tK (5 %) , ^ k (3 %) N 

— )V (2.5 %) i'J:V^7iy-;i/ (2%) fr£ 600 //l 

£^<9ffib£«, JeJJ!i£»J?lL ft 10ml &Jn*N £ 

bT 51.8 mg £&f#bfco :0i4|ft4 2 M ^ffl^^A 
(&££SSL CAPCELL PAK C18 30 mm I.D. x 250 mm) fcffll^fc HPLC 
bfco 0.1 X TFA Tki&Mfds TFA 0.1 X ^^tf 90 % U;i/7k*&M 
£3j[]/LT^ < jt*^j£^BBasT?$S£HU 220 nm TM&ffiU ^IB^b^S^tf 
IH#£f#£o £©H#£iJliSg3£*SbTx <b^l& 21.9 mg fffco 
Kfi##r FAB-MS: 1726.4 (M + H + ) 

T^yffia-flf: Glx 1.1 (1), Ser2.7 (3), Gly 1.0 (1), His 1.0 (1), Arg 
1.0 (1), Thr 1.0 (1), Leu 1.8 (2), Lys 5.2 (5) 

2 <b^r^>2 (H-Lys-Ser-Lys-Lys-Gly-Gln-Ser-Thr-Ser-Arg-His- 
Lys-Lys-OH) (D^f& 

Fmoc-Lys(Boc) 18.3 //mol frlSilr bfc&iWflg 30 mg £m*»W£U 
1 i: |bJ$I £ b T . Fmoc-Lys(Boc)-OH. Fmoc-His(Trt)-0H N Fmoc- 
Arg(Pmc)-0H> Fmoc-Ser(t-Bu)-0H N Fmoc-Thr(t-Bu)-0IK Fmoc-Ser(t-Bu)-OH 
s Fmoc-Gln(Trt)-0H. Fmoc-Gly-OIK Fmoc-Lys(Boc)-OH N Fmoc-Lys(Boc)-0Hs 
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Fmoc-Ser(t-Bu)-0H, Fmoc-Lys(Boc)-0H &Jg&*fr& bfc&Jc: N 8fe8K 

mmi%mMcDwmtezxfizmi^-fr<b<DV]t) mb^ff ^ a^r^ k 42.7 mg 
fcimu ##f^j 1 tmrn^mm*^ i±&m^tz hplc tiii, it^2 

£ 14.1 mg fffeo 

nmttffi (FAB-MS) m/z: 1500.2 (M + H + ) 

;mfr%t: Glx 1.1 (1), Ser 2.8 (3), Gly 1.0 (1), His 1.0 (1), Arg 
1.0 (1), Thr 1.0 (1), Lys 5.1 (5) 

#%ff'J 3 fb-q^) 3 (H-Lys-Lys-Gly-Gln-Ser-Thr-Ser-Arg-His-Lys-Lys- 
0H) (D&m 

Fmoc-Lys(Boc) 30.5 /zmol bfcJUfctUflg 50 mg ^tH^Wth. 

#%$J 1 h |3)1if3 UTs Fmoc-Lys(Boc)-0H, Fmoc-His(Trt)-0H , Fmoc- 
Arg(Pmc)-0H, Fmoc-Ser(t-Bu)-0Hs Fmoc-Thr(t-Bu)-0H^ Fmoc-Ser(t-Bu)-0H 
N Fmoc-Gln(Trt)-0H s Fmoc-Gly-OH, Fmoc-Lys(Boc)-0H, Fmoc-Lys(Boc)-0H 

«9tt',b£m^ ffl^.^ K 54.4mg ^mttu ###y i ^ mm^mfflij A 

HPLC T'liU <bl%#)3£ 41.4 mg f#£o 
IiM (FAB-MS) m/z: 1284.6 (M + H + ) 

"^3- yi?#*/r: Glx 1.1 (1), Ser 1.9 (2), Gly 1.1 (1), His 1.0 (1), Arg 
0.9 (1), Thr 1.0 (1), Lys 3.8 (4) 

HfltefflJ 1 <b-^#?4 CH-cyclo(Cys-Leu-Lys-Ser-Lys-Lys-Gly-Gln-Ser- 
Thr-Ser-Arg-His-Lys-Lys-Leu-Cys )-0H^ (D^$L 

Fmoc-Cys(Trt) 25 /zmol #*g£-Lfcffi#SM§ 45.4 mg £tti^H£U 
ACT ft<D^y3- K£-J#*R (ACT357) ^ffllMs &©tilfE£?To fco 
(a) DMF 1 ml lc J: 0 30 S>Rg8feit>U m-&W%Wm bfeo 
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(b) 25 % tr^'j^>-DMF mm i mmz-x^®)* 2 #ngit#u mm 

i^itHi^ $t>iz 25 % tr^u^>-DMF mm 1 ml £flD;iTyI1§r$l£ 10 

(c) Jfii»J3if£ DMF X 12 #P»U, g£igM£#ffiU Z.<DUit& 7 

(d) DMF 125 uU Fmoc-Leu-OH £ HOBt 1 TkmVlt Z^tl^rft 0.25 M © 

m&x^ts nmp mm 500 uu PyB0P& 0.25 m ©s^-e^tr dmf mm 500 

Ah fc££f NMM £ 2.0M ©SJS-C^tf DMF mm 125 /il £©J3£fZ;!]D;lT 

(e) SJffiigSg* 500 //l <DDMFT*ft#@L 1 ml © DMF X 30 fsMSifeit b 
. <*6lwHJg 500 /zl <D DMF T-ift^bfco CHt^ Fmoc-Leu-Cys(Trt) 

(a) ~ (c) (DtfiftK fl&«gtX;g*fTofc&, (d) ©Igf 
Fmoc-Leu-OH fcftto t) Fmoc-Lys(Boc)-0H £3 tr iS?S£ffl ^Tia^M^^^f 
IK ifc^T? (e) CD^Xfi^^T. Fmoc-Lys(Boc)-Leu-Cys(Trt) #fi{*:± 
{3 ^-fig £ ft „ ~K x*S ( d ) £ 33 t\ Fmoc-Lys ( Boc ) -OH, Fmoc-Hi s ( Trt ) -OH 
\ Fmoc-Arg(Pmc)-0H „ Fmoc-Ser(t-Bu)-0H x Fmoc-Thr(t-Bu)-OH N Fmoc- 
Ser(t-Bu)-0H. Fmoc-Gln(Trt)-0H, Fmoc-Gly-OH, Fmoc-Lys (Boc) -OH, Fmoc- 
Lys(Boc)-0H. Fmoc-Ser(t-Bu)-0H, Fmoc-Lys(Boc)-0H. Fmoc-Leu-OH, Fmoc- 

cys(Trt)-oH ^mikm-a, bfeg&ts m^mx, K© 

*£-&bfcJfiffctftfli 145.1 mg £?#fc 0 ###'J1 fcl^&fcbTflJ^&^CDtD 

Bfj&evfciWfli^^o^oombSfT^s m^y?- h* 68.5 mg s^ufeo ^ 

ft£. 3ml DMF {CjgJWU pH 9.5 CD#T>^E-TtK 1 ml &1JUZ.XMU 

x 30 cm*; #%m fciRpKt&ffia^A (ymc ssl ymc- 

Pack 0DS-AM 30 mm I.D.x 250 mm) fcffl^fc HPLC TliU <b^^4S 12.7 
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mg fffco 

M&frtft (FAB-MS) m/z: 1930.1 (M + H + ) 

r^SM: Glx 1.0 (1), Ser 3.0 (3), Gly 1.1 (1), His 1.1 (1), Arg 
1.1 (1), Thr 1.0 (1), Leu 1.7 (2), Lys 5.0 (5), Cys 2.0 (2) 
Hjffiffll 2 5 Ccyclo (Leu-Lys-Ser-Lys-Lys-Gly-Gln-Ser-Thr-Ser- 

Arg-His-Lys-Lys-Leu) ~) CQ-qfifc 

CI g# 160 >umol bfc 2-chlorotritylchloride ftgg (mwmttpft 
IK) 100 mg K 80 /zmol tc Fmoc-Leu-OH £ 200^1 <0 DMF 1 
ml © DCM -r#^Ufev§M*5ct^ 10.1 //I CO DIEA SiDX.tiaf 5 # 

mmnisfeo $t>iz 20.3 >ui © diea t 20.3 ^1 0 dcm sjp^t^mt? 

45 ^PM^bfcgL 53.3 Xil CD^^y-;i/^SPxT 10 #P»#bfco ft 

m&$i%m dcm, DMF, ^vrD^y-;i/, ^^y— ;k r^;^— ^;i/T-JH 

&8fei£bi*EET3£*£<*"B\ Fmoc-Leu-2-chlorotritylchloride M At £ £ o 
Z(Dffime>o% 40 mg (ilam± 32 >umol © Fmoc-Leu ^^btt^) (3 
. 5 % £^'J^>£^& DMF /DCM (D 1/1 ?§7&£flP;tT 10 #Bgafcg&i8S« 
^»(HL, ^©&##09 1 b^ Fmoc-Lys(Boc)-0H s Fmoc- 

Lys(Boc)-0H. Fmoc-His(Trt)-OH, Fmoc-Arg(Pmc)-0H N Fmoc-Ser(Trt)-0H, 
Fmoc-Thr(Trt)-0H, Fmoc-Ser(Trt)-0H. Fmoc-Gln(Trt)-0H. Fmoc-Gly-0H, 
Fmoc-Lys(Boc)-0H, Fmoc-Lys(Boc)-OH. Fmoc-Ser(Trt)-0H, Fmoc-Lys(Boc)- 
0H, Fmoc-Leu-OH £jliMi§r b fc&lw. 8fc8K $£*fc&Jf£T\ fUJti^M^^^ 
K©*S^bfcje##tll£*§fco fcfe'U ^ yffiCDIte^KH: 40 ^HtL 
fco 8tJliJ&»£>©«J»5ffib£s 20%. TFE20% DCM60 %©ig^Sft* 0.8ml 

ffifflUjftgKfK* 2 HF B ^t5^t±#%^ 1 ii^tcbTfirV^ 
3£cDftV^feffl^r^ K 63.8 mg £lfcf#bfco 

m.m.mn (fab-ms) m/z: 3704.9 (m + h + ) 
m t>ntz.m^y°3- 5 % tfa. 5 % tfe. 5 % Fu-fv7Dt;b^7>, 
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85 % DCM (DM&m 1 ml Sin 5 ^FMii, lti«tx 

— ^;b£#nx.T£f!£-r£iM£mi&U Ser. Thr <£>{IJil Trt ^<Dfo%m£ 
Ufcffl^r^ K 59.8 mg £#fco 

dCD^-^CD 30 mg £ 30 ml <D DMF 16.6 mg © PyBOP, 4.9 mg 

<D HOBtl zlOn^, 5.3 ul\ CDNMMSflnit, 4 °CT" 18 P#l§li£# U 
&£l$SUfco SS<*fc:* TFA (82.5 %) , ^^T-V-;!/ (5 %) , 7k (5 %) 

N j.^;i/^^-;i/X;i/^>f h* (3 %) , 1,2-^^ >v^^-— ;i/ (2.5 X) j3«fcv 

^7i;-;i/ (2 %) ^?>^51^I 1 ml ^Im^X^UX 8 P^Stg 

26.6 mg £f#£ 0 Ztl&^mm 1 i:lRpBSfc38**B*^A (&£g8!L CAPCELLPAK 
C18 30 mm I.D. x 250 mm) fcfflv^fc HPLC fliU fbl^$> 5 £ 7.7 mg f# 

SC«##T (FAB-MS) m/z: 1708.2 (M + H + ) 

Glx 1.1 (1), Ser 2.8 (3), Gly 1.2 (1), His 1.0 (1), Arg 
1.0 (1), Thr 1.0 (1), Leu 1.8 (2), Lys 5.1 (5) 

"MMffl 3 -fb-£#3 6 CH-cyclo ( Cys-Leu-Lys-Ser-Lys-Lys-Gly-Gln-Ser- 
Thr-Ser-Arg-His-Lys-Lys-Leu-Cys) -M 2 ~) ©^Tfife 

Fmoc-NH 16.5/2 mo 1 #*§<&UfcJfi#l»fli (Rink Amide MBHA Ui?>) 30 mg 
^m^WtV. m%mi tmmzLXs Fmoc-Cys (Trt) -0H, Fmoc-Leu-OH 
, Fmoc-Lys (Boc) -OH. Fmoc-Lys(Boc) -0H, Fmoc-His (Trt) -OH, Fmoc-Arg 
(Pmc) -OH, Fmoc-Ser (t-Bu) -OH, Fmoc-Thr (t-Bu) -OH. Fmoc-Ser (t-Bu 
) -OH, Fmoc-Gln (Trt) -OH, Fmoc-Gly-OH, Fmoc-Lys(Boc) -OH. Fmoc-Lys ( 
Boc) -OH, Fmoc-Ser (t-Bu) -OH, Fmoc-Lys (Boc) -OH, Fmoc-Leu-OH, Fmoc-Cys 

(Trt) -oh £0&«s^bfc&£x ifcfr. t&m&m;Xs mm&m^y?- 

J3gfr5><E>^D ffib^TlV ffl^r^- K 35.8 mg £3tf#bfco 40 ml 
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CDTfcCigJKU ifr-Tls^-TyktelmZ-T pH £ 7.7 IdSMiU 20 1$ 

P^it#bfeo ###'J 1 illHUf A (»r£^M CAPCELLPAK 

C18 30 mm I.D. x 250 mm) HPLC T'iiU -fb^ 6 £ 3.5 mg 

fee 

!SS##r (FABMS) m/z: 1931.9 (M + H + ) 

7^y&##f: Glx 0.9 (1), Ser 2.8 (3), Gly 1.0 (1), His 1.2 (1), Arg 
1.1 (1), Thr 1.0 (1), Leu 2.1 (2), Lys 4.9 (5), Cys 2.1 (2) 
^Mffl 4 ik^ty) 7 CAc-cyclo (Cys-Leu-Lys-Ser-Lys-Lys-Gly-Gln-Ser- 
Thr-Ser-Arg-His-Lys-Lys-Leu-Cys) -NH 2 D 

Fmoc-NH 16.5>wmol #Sg^bfcJ§flMsMl (Rink Amide MBHA U¥» 30 mg 
£fcB%tHf £ U 1 ^[SUttc UT, Fmoc-Cys (Trt) -OH, Fmoc-Leu-OH 

, Fmoc-Lys (Boc) -OH, Fmoc-Lys(Boc) -OH, Fmoc-His (Trt) -OH, Fmoc-Arg 

(Pmc) -OH, Fmoc-Ser (t-Bu) -OH, Fmoc-Thr (t-Bu) -OH, Fmoc-Ser (t-Bu 
) -OH, Fmoc-Gln (Trt) -OH, Fmoc-Gly-OH, Fmoc-Lys(Boc) -OH, Fmoc-Lys ( 
Boc) -OH, Fmoc-Ser (t-Bu) -OH, Fmoc-Lys (Boc) -OH, Fmoc-Leu-OH, Fmoc-Cys 

(Trt) -OH £ J! bfc fin-, DMF 495//1 IHtjfcBftit 32.4/il %M 

(DWbliils&ft ^, ffl^T"^- K 37.1 mg £8tf£bfco CinSx 40 ml CDzkfc 
SiU #T>^-^7K^iP^T pH * 7.7 tCaMb, giBT? 20 nfM# 
b£o #%0'J1 fcl^f$£j8£*B:&"7A (^^fe^M CAPCELL PAK C18 30 

mm I.D.x 250 mm) *fflv>fc HPLC T'ill, ih&%Ql & 4.5 mg *#fc 0 
H*#*r (FABMS) m/z: 1974.0 (M + H + ) 

7^8»#f: Glx 0.9 (1), Ser 2.9 (3), Gly 1.0 (1), His 1.2 (1), Arg 
1.0 (1), Thr 1.0 (1), Leu 2.0 (2), Lys 4.8 (5), Cys 1.7 (2) 
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MMM 5 8 CH-cyclo-(Cys-Leu-Lys-Ser-Lys-Lys-Gly-Gln-Ser- 

Thr-Ser-Arg-His-Lys-Lys-Leu-Cys-Add)-NH 2 ^ <D&f& 
Fmoc-NH 16.5 jj. mol b fcjfiflcffiH (Rink Amide MBHA U^>)30mg 

£m£8^Ki:b, ###1 1 fcl^B&fc: IT, Fmoc-Add-OH, Fmoc-Cys (Trt) 
-OH, Fmoc-Leu-OH, Fmoc-Lys (Boc) -OH, Fmoc-Lys(Boc) -OH, Fmoc-His 
(Trt) -OH, Fmoc-Arg (Pmc) -OH, Fmoc-Ser (t-Bu) -OH, Fmoc-Thr (t-Bu 
) -OH, Fmoc-Ser (t-Bu) -OH, Fmoc-Gln (Trt) -OH, Fmoc-Gly-OH, Fmoc- 
Lys(Boc) -OH, Fmoc-Lys (Boc) -OH, Fmoc-Ser (t-Bu) -OH, Fmoc-Lys (Boc 
) -OH, Fmoc-Leu-OH, Fmoc-Cys (Trt) -OH £ J! bfco fctfrb, I® 
(dHc&^Tfcfc, §7^^ HBTU, HOBt 1 tK^O^J, 148. 5 jul mol, £ 
DIEA 297 ju mol £ DMF 773 jul 1 rfc? 5 #FM#b, If ^tlfc&ift 
^^fli^Ja^T^^^)^ 60 ^r^ii^b, ^Mlllilfco ^rffSiHT^ 

m^7°7- K 44.6 mg £5lt#b£o <nn£, 50 ml ©zkfcSgfl? U #T>^E 
-TzK^*ax.T pH £ 7.5 tciMb, iimT* 18 B#Hfl8m Ufco SJ5B«[S 
, ##{0J 1 AfcflJ^fc HPLC fiib, ftl^8 £ 11.2 

mg ftfco 

SM^flf (FABMS) m/z: 2127.2 (M+H + ) 

T ^ yg^tf: Glx 0.9 (1), Ser 2.9 (3), Gly 1.1 (1), His 1.1 (1), Arg 
1.0 (1), Thr 1.0 (1), Leu 2.0 (2), Lys 5.1 (5), Cys 2.2 (2) 

HSS#iJ 6 ik&yt) 11 CH-cyclo-(Cys-Leu-Lys-Ser-Lys-Lys-Gly-Gln- 
Ser-Thr-Ser-Arg-His-Lys(Ac)-Lys-Leu-Cys-)-NH 2 D 

Fmoc-NH 27.5 jul mol ##§£-bfcJfi#WJl (Rink Amide MBHA U^>) 50 
mg ^m^^lK^b, ##^"J 1 hPJ^tc bT, Fmoc-Cys (Trt) -OH, Fmoc- 
Leu-OH, Fmoc-Lys (Boc) -OH, Fmoc-Lys(Mtt) -OH, Fmoc-His (Trt) -OH 
, Fmoc-Arg (Pmc) -OH, Fmoc-Ser (t-Bu) -OH, Fmoc-Thr (t-Bu) -OH, Fmoc-Ser 
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( t-Bu) -OH, Fmoc-Gln(Trt) -OH, Fmoc-Gly-OH, Fmoc-Lys(Boc) -OH, Fmoc-Lys 
(Boc) -OH, Fmoc-Ser (t-Bu) -OH. Fmoc-Lys (Boc) -OH, Fmoc-Leu-OH, 
Boc-Cys (Trt) -OH bfco fe«U X^KdHc&^TfcJ:, &7 ^ 

y^, HBTU, HOBt 1 Tkftl^J, #^275 jul mol, & J:t>'DIEA550 jjl mol £ DMF 
1430 ju 1 cfi-e 5 ^HMJfb, f#£*lfc&^&8*^£in*T«-&&l£ 60 
#R3!R#U bfco Boc-Cys (Trt) -OH ©iie^©fltt^Xg 

fcfcfrfefcfr^fco ^tS^T^, DCM T^J3g£^ b, H^/TFE/DCM (2 
/2/6) vgi§r?$ 2ml Zbuz-T, iST-2lHMtUfeo i&*££i#mb, # 

1 tmmizm&. ^m^ur, lysommntt ntzM& 
mjkwmzo.s u 1 s^tt dmf 500 // 1 *imz., ist 3i^^is^bfe^» 

ft^VCeflfre)®^ 0 dbJ b£?T ffl^r^K26.4mg ^mtfbfeo 
ft£, 2M bfc&Tkt? 35 ml iC#|Rb, %7>*:-7&&1X\%.X 

pH £ 7.5 £13^ b, MT? 3 HS«#bfco ###>J 1 

fcj&JB*^ A£fflV>fc HPLC tilSU it^ 1 ®} 11 2.3 mg fffco 
ItM (FABMS) m/z: 1971.1 (M+H + ) 

T \ smfrtft: Glx 0.9 (1), Ser 2.9 (3), Gly 1.1 ( 1 ), His 1. 3 ( 1 ), Arg 
1.0 (1), Thr 1.1 (1), Leu 1.8 (2), Lys 4.9 (5), Cys 2.2 (2) 

HI0iJ 7 ft-a^ 17 [H-cyclo(Cys-Leu-Lys-Ser-Lys-Lys-Gln-Ser-Thr- 
Ser-Arg-His-Lys-Lys-Leu-Cys)-OH ] <D-&m 

Fmoc-Cys(Trt) 25 jjl mol bfca#8tfl! 54 mg Zfo^mmtV. 

MMiH 1 tlsUtl-bT, Fmoc-Leu-OH, Fmoc-Lys (Boc) -OHs Fmoc-Lys (Boc 
) -OH, Fmoc-His (Trt) -OH, Fmoc-Arg (Pmc) -OH, Fmoc-Ser (t-Bu) -OH 
,Fmoc-Thr(t-Bu)-0H,Fmoc-Ser(t-Bu)-0H,Fmoc-Gln(Trt)-0H,Fmoc-Lys(Boc 
) -OH, Fmoc-Lys (Boc) -OH, Fmoc-Ser (t-Bu) -OH, Fmoc-Lys (Boc) -OH 
, Fmoc-Leu-OH, Fmoc-Cys (Trt) -OH £JE&i&g^ bfc&£ N gfeHK t&m* 
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xmmum&cDwmte ^m^m^n-fr^wi o m b&tT^. k 64.5 

mg &%Ln bfco 50ml <b7&\zmM b, -T7k%1)U%.X pH 

§ 7.6 {climbs MUX' 2 BUg^b^o SM^s #%#J 1 ^IsUf 
*B#^A£ffll^£ HPLC TttKbs ft-&^17£14.1 mg ?#fc 0 
MMfrtif (FABMS) m/z: 1874.0 (M+H + ) 

T 5. y ^^W: Glx 1.0 (1), Ser 2.9 (3), His 1.1 (1), Arg 1.0 (1), Thr 
1.0 (1), Leu 2.0 (2), Lys 5.0 (5), Cys 1.5 (2) 

^MWl 8 fls-n^ 18 C cyclo(-CH 2 C0-Leu-Lys-Ser-Lys-Lys-Gly-Gln- 
Ser-Thr-Ser-Arg-His-Lys-Lys-Leu-Cys)-NH 2 : 

Fmoc-NH 27.5 ju mol #$g£r b £JI#4atJIf (Rink Amide MBHA U V >) 50 
mg ^iBIS^JI £ b, ##0"J 1 hlBJIHk: bT, Fmoc-Cys (Trt) -OH, Fmoc- 
Leu-OH, Fmoc-Lys (Boc) -OH. Fmoc-Lys(Boc) -OH, Fmoc-His (Trt) -OH 
, Fmoc-Arg (Pmc) -OH. Fmoc-Ser (t-Bu) -OH. Fmoc-Thr ( t-Bu) -OH, Fmoc-Ser * 
(t-Bu)-OH. Fmoc-Gln(Trt)-0H, Fmoc-Gly-OH, Fmoc-Lys(Boc)-0H, Fmoc-Lys 
(Boc) -OH. Fmoc-Ser (t-Bu) -OH, Fmoc-Lys (Boc) -OH, Fmoc-Leu-OH, 
^d^eM ^Jil^^^rb^co fc>£b, xe(d)t*5V^r«i. &T^;m, 
DIC 330 p. mol, HOBt 1 ;dc*n*Kk DIEA 275 jul mol £ DMF 1430 u 1 4« 
T- 5 #Ba«#U ?,tlfe^r^§^(C3ljP^T?M^S 60 ^jt^b, 

tf£®JHj&»£©i5D»)ffib£fTV , K K 50.7mg ^IZIIbfeo 

. 2MI£&fciS/i¥bfc&2k"l? 50 mlfc*3Kbx # T > — 7* tK § x. T pH 

& 7.8 izi^b, ^^t- 3 Bmmn^tzo sj&m#. i ^tn^a* 

=7 A£fflV^fc HPLC T)fiiMb. <bl%#J 18 § 4.2 mg mtzo 
MMfrm (FABMS) m/z: 1869.1 (M+H + ) 
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T X J Wtfrigx : Glx 0.8 (1), Ser 2.8 (3), Gly 1.1 (1), His 1.3 (1), Arg 
1.0 (1), Thr 1.1 (1), Leu 1.9 (2), Lys 5.0 (5) /"Cys 1.0 (1), 7ot 

nmm 9 it&w 19 

I CH 2 -(o-C G H 4 )-CH 2 

C H-Cys-Leu-Lys-Ser-Lys-Lys-Gly-Gln-Ser-Thr-Ser-Arg-His-Lys-Lys- 
Leu-Cys-NH Z : (DteWL 

fc£ L/ Fmoc-r * y ^©iKi^Ef&lCfcfcs PyBOP CD-ftt) t) C HBTU NMM © 
ftfc>DC3 DIEA Sffll^fco Fmoc-NH 82.5 jul mol b fcfitttfUJg (Rink 

Amide MBHA l/^>) 150mg & i: ffi^T"^ h* 197. 2mg L 
. 2 o© Cys ©ffliJM* s iliS(t®^^"— ;Hfd:oT^5SS©ttIt\ 3S£ffl 
*7A^ffl^fcHPLCT"MMb^ li^/f K 23.4mg £f#fco 

ZCDv % 10.2mg £ O.IITFA. 10%^ * y — ;u£<a&7.k 100ml £i§8¥l„ o- 
v?7*P ^E^ri> U > 1.4mg © 0.5ml ^ $ y — ;i/j§?S*iPx.fc^ N #T >-=E — 

ttkt pH7.5 izmm wm^~z 30 irajw ###1 1 £ isj^^m«i* 

Afeffi^fc HPLC «U <b£r#J 19 £ 2.2mgt#feo 
fS*#*f (FAB-MS) m/z: 2034.2 (M + H + ) 

T X JWifrtfx: Glx 0.9 (1), Ser 2.9 (3), Gly 1.1 (1), His 1.1 (1), Arg 
1.0 (1), Thr 1.0 (1), Leu 2.0(2), Lys 4.9 (5) ,Cys tefrffiifr 

10 -fb-a^J 20 CH-Leu-Lys-cyclo(Cys-Lys-Lys-Gly-Gln-Ser- 
Thr-Ser-Arg-His-Lys-Lys-Leu-Cys)-NH 2 D 

Fmoc-NH 22 ju mol U fcS^flg (Rink Amide MBHA l/^>) 40 mg 

Is ###iJ 1 ^t0ja(C UT. Fmoc-Cys(Trt) -OH. Fmoc-Leu-OH 
. Fmoc-Lys (Boc) -OH. Fmoc-Lys(Boc) -OH, Fmoc-His (Trt) -OH. Fmoc- 
Arg (Pmc) -OH. Fmoc-Ser (t-Bu) -OH. Fmoc-Thr (t-Bu) -OH. Fmoc-Ser 
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(t-Bu)-OH.Fmoc-Gln(Trt)-OH. Fmoc-Gly-OH. Fmoc-Lys(Boc) -OH. Fmoc-Lys 
(Boc) —OH. Fmoc-Cys(Trt) -OH. Fmoc-Lys (Boc) -OH. Fmoc-Leu-OH £Jp 
^bfeo fe^U X*§(d)£ ^Ttt. yg?. HBTU. HOBt 1 7k 

*B$k £-^220 // mol. 43cfct>' DIEA440 /i mol £ DMF 624 1 fpl? 5 # 

^P^CDtO £ m U£*t t^. ffl^T"^ K 55.7mg bfco 55.7ml 

<D7klzmML, #T>^E-T7K^»n^T pH £ 7.58 fcHSSEU 1^1? 2 

0p e ^#bfeo ^mmi tmmzmmti^ j±*m^tz hplc t 

Hit, <b£r#) 20 £ 10.1 mg ff tzo 
m&frffi (FABMS) m/z: 1843.1 (M+H + ) 

T X smfrffi: Glx 0.9 (1), Ser 1.9 (2), Gly 1.0 (1), His 1.2 (1), Arg 
1.0 (1), Thr 1.0 (1), Leu 2.0 (2), Lys 5.1 (5), Cys 2.9 (2) 

nmm ll ib-£#J 21 CH-cyclo(Cys-Leu-Lys-Ser-Lys-Lys-Gly-Gln- 
Ser-Thr-Cys)-Arg-His-Lys-Lys-Leu-NH 2 3 (D^WL 

Fmoc-NH 22 jul mol b fciBflMstfla (Rink Amide MBHA lx^>) 40 mg 

££Bf£^K£b. ##0'J 1 tmmiz IT, Fmoc-Leu-OH. Fmoc-Lys (Boc) 
-OH. Fmoc-Lys(Boc) -OH. Fmoc-His (Trt) -OH. Fmoc-Arg (Pmc) -OH. Fmoc-Cys 
(Trt) -OH. Fmoc-Thr (t-Bu) -OH. Fmoc-Ser (t-Bu) -OH. Fmoc-Gln (Trt 
) -OH. Fmoc-Gly-OH. Fmoc-Lys (Boc) -OH. Fmoc-Lys (Boc) -OH. Fmoc- 
Ser(t-Bu)-0H. Fmoc-Lys (Boc) -OH. Fmoc-Leu-OH. Fmoc-Cys (Trt) -OH 
ZMlkm^Vtzo fc£b. X^(d){c45^Ttt. &TX;m, HBTU. HOBtl 
Tk^niJ. £-^220 jul mol. DIEA440 jul mol £ DMF 624 jul 1 5 

ftmmn\s, mhntzmm^m^^m^xM^^i^ 60 &mm& b. 
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fl£fr£©tflt>mbfcfifV^ K 57.8 mg &mf#b£o CltlS, 57.8 

ml ©tKK:J§JS¥Us > ^ -Tyk&hUTLX pH & 7.78 izgig bs gi&f 
4 Bfra^Lfco S^«ESs ##0>J 1 tmffilz&fflti^ ASffl^fe HPLC 
T'ilU fb^l21 £ 2.3 mg f#feo 
HIM (FABMS) m/z: 1843.1 (M+H + ) 

r ^ ;8^1ff: Glx 0.9 (1), Sep 1.9 (2), Gly 1.0 (1), His 1.1 (1), Arg 
1.0 (1), Thr 0.9 (1), Leu 2.0 (2), Lys 5.1 (5), Cys 2.5 (2) 

12 it£rW) 22 CH-Leu-Lys-cyclo(Cys-Lys-Lys-Gly-Gln-Ser- 
Thr-Cys)-Arg-His-Lys-Lys-Leu-NH 2 : (D&}% 

Fmoc-NH 22>cdmol #*g£- bfcg-fmjii (Rink Amide MBHA 40 mg 

&m^tJK£:b, ###'J 1 ^ Isjfil Its Fmoc-Leu-OH, Fmoc-Lys (Boc) 
-OH, Fmoc-Lys(Boc) -OH, Fmoc-His (Trt) -OH, Fmoc-Arg (Pmc) -OH, Fmoc-Cys 
(Trt) -OH, Fmoc-Thr (t-Bu) -OH, Fmoc-Ser (t-Bu) -OH, Fmoc-Gln (Trt 
) -OH, Fmoc-Gly-OH, Fmoc-Lys(Boc ) -OH, Fmoc-Lys (Boc) -OH, Fmoc- 
Cys(Trt)-0H, Fmoc-Lys (Boc) -OH, Fmoc-Leu-OH %Mlk$fc& bfco fc£*b 
, X|i(d){3*JV>-r^, HBTU, HOBtlzfcfn^K =&^220,umol 

, DIEA440 /ul mol £ DMF 624 ju 1 ^T" 5 #PM#b, &£>ftfc$§ 

M^^fli^JP^T^^)^ 60 &m&&V. ^SPtUbfco ^fifgi^T 

mm 1 ^|HJ«^ bTffl!l&«ffi2l©3JWT& ^t>'i3©^^^©«J D Hi bfcfTl^ 
, ffl^r^ h* 54.6mg £lfcf#bfco 54.6 ml OtK^^^U, #T 

>^E-T7KS*PX.T pH % 7.82 fcfl^b, gi&T? 4 El FSfg # b fc o KJfo 
###|J 1 tNii:Iffi*7A^ffl^fe HPLC fill, <bi§rtJ 22 
£ 7.0 mg mtzo 

nmfrffi (FABMS) m/z: 1755.9 (M+H*) 

T 5. y &#*r : Glx 0.9 (1), Ser 0.9 (1), Gly 1.0 (1), His 1.1 (1), Arg 
1.0 (1), Thr 1.0 (1), Leu 2.0 (2), Lys 5.1 (5), Cys 2.5 (2) 
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Hffi^J 13 fc&m 23 CH-cyclo (Cys-Leu-Lys-Ser-Lys-Lys-Gly-Gln-Ser- 
Thr-Ser-Arg-His-Lys-Lys-Leu-Cys) -Gly-NH-(CH 2 ) 3 -CH 3 D <D£;$L 

CI S#80 n mol *g-&bfc 2-chlorotritylchloride flfflt (&#3gflsElf 
SO 50 mg Id, 40 /zmolCD Fmoc-Gly-OH £ 30 /z 1 © DMF Jz^8?b720 
// 1 CD DCM T-#^bfe^M*5 ctt>' 16 jul 1 CD DIEA SJO^T^ST? 5 % 

mmn^tco $p>cii/zi cd diea ^ 11 /z 1 cd dcm siDitiit? 1 
nougat** ufc^ 40 i cd^< ^ y-^^sp^T io frmmnistco mm 

&i8»J& DCM, DMF, ^v7n;u-;k y * y ^;b^-5P;uT-JiI 
&&^bMi±T?i£*i£-e-, Fmoc-Gly-2-chlorotrityl ^£t#£ 0 CICD^fr 
flit-. 5 % fc^'J^>£^& DMF/DCM CD 1/1 W.&WL&liajLX 10 #ISfifc 
ItiiSiffiUs g®J^$l£fflOT#%#y 1 fcl^fi&fc: IT, Fmoc- 
Cys(Trt)-0H, Fmoc-Leu-OH , Fmoc-Lys(Boc )-0H , Fmoc-Lys(Boc)-0H , 
Fmoc-His(Trt)-0H , Fmoc-Arg(Pmc)-0H , Fmoc-Ser(tBu)-0H , Fmoc- 
Thr(tBu)-0H, Fmoc-Ser(tBu)-0H , Fmoc-Gln(Trt )-0H , Fmoc-Gly-OH, 
Fmoc-Lys(Boc)-0H , Fmoc-Lys(Boc)-0H , Fmoc-Ser( tBu)-0H , Fmoc- 
Lys(Boc)-0H, Fmoc-Leu-OH, Boc-Cys(Trt)-0H, &m&1&£t b fcfttz, m& 

^ jmcDm-etmm&GOfrmt^fco ^jj&^cd^ mb&, mm 20 %, 

TFE 20 %, DCM 60 KDU^m^k 1.0ml tefljbfifegl3ig& 2 BSHafc-TSJa 

K 82.9 mg ^mffbfeo CCDffl^r^ h'CD 41.5mg £ PyBOP 13mg, HOBt 
•17KI0#J 3.2mg, NMM2.6/zl, n-7f;i/7 * > 2.5 1 *^tt DMF 1.5 
ml IzMz-^UX 60 ^P^ili, DMF£Mi±®£b, ffl^r^- K-n-^;i/ 
7** h*£f#£o ffl(Jf^«fctJ t N;fc#^X0l$fc£fci±TFA82.5%, zk 5%, 

7-v-;i/ ai^;i/y >r h* 3%, l, 2-^ > — ;b 2.5% 

, ?-*7 i y — ;u 2%CD?g£rigM£ 0.8ml ffl^, SST* 8 l$Hg;RB& N ## 
09 1 hf5j^t3i-^;i/^i0XLT^fi5<;-rS^IS^II]iRb,ffi^y°^ K31.8mg 
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<D Cys CDffliJfl^^O^^-^ah^oT^^MM^^^ K£ 7.5mgt#fc 
o ZtlZZMWM 0.15ml izmmLtz^ * 6.75ml T#JRU 
-TzKSia^T pH & 7.5 tzSISiUx iST! 48 I^Hfll^Ufco 
#0'J 1 i: ^ A£/BV^ HPLC T*#gl£b, <b^4» 23 £ 5.0mg# 

fee 

Hfi##r (FAB-MS) nt/z: 2042.8 (M + H + ) 

T X JWL%%\'. Glx 1.0 (1), Ser 2.8 (3), Gly 2.1 (2), His 1.2 (1), Arg 
1.0 (1), Thr 1.0 (1), Leu 2.0(2), Lys 5.0 (5), Cys 2.5 (2) 

HJte^iJ 14 fb-£-#5 24 CH-Leu-Lys-cyclo (Asp-Lys-Lys-Gly-Gln-Ser-Thr- 
Ser-Arg-His-Lys) -Lys-Leu-NH 2 ^ (D^Wu 

Fmoc-NH 20 p. mol b tz tUfc^Jl (Rink Amide TGR U^>. 

NovaBiochem SO 100 mg &m#8^lllhb, ###J 1 fc^«Cbt, Fmoc- 
Leu-OHs Fmoc-Lys (Boc) -OH, Fmoc-Lys(Aloc) -OH, Fmoc-His (Trt) -OH 
„ Fmoc-Arg(Pmc)-0H, Fmoc-Ser( t-Bu)-0H „ Fmoc-Thr( t-Bu)-0H % Fmoc- 
Ser(t-Bu)-0H, Fmoc-Gln(Trt )-0H N Fmoc-Gly-OH, Fmoc-Lys( Boc ) -OH N 
Fmoc-Lys(Boc)-0H, Fmoc-Asp(0Al )-0H, Fmoc-Lys(Boc )-0H, Boc-Leu-0H £ 

v&m&ntz* za&btitzmmz. PdP(Ph 3 ) 4 i73mg ^mm^-^tz chci 3 /nmm/ 

M(92. 5/2. 5/5)<DM&m?&&1m?Ls I)UT" 2 R^ftS b tz<> 

ffiU, #fl§©&#fct±O.5XDIEA£^*rDMF$gS0u 0. 5%i^^;b i^;* # ^ 

^ b u tf A^^tf dmf jgflju ;w ^i^ffl^ 

Efc£bfco £GDf&Jii£ 1 ml © DMF l3Sg»& N HATU32mg N DIEA24 u 1 £flD 

x., mux- 2Am^mn\,tz 0 umm*&m&. mmz^mmi tmmizM, 
bs ffi^r^-K 6o.4mg zn*-^%m i tmmizmm*^ i±%m 
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l^fc HPLC t«Ls <b£r^24 £ 1.8mgff fco 
K«##T (FAB-MS) m/z: 1735.9 (M + H + ) 

TXJWLftlSii Asx0.6(l), Glx 1.0 (1), Ser 2.1 (2), Gly 1.2 (1), His 

1.2 (1), Arg 1.1(1), Thr 1.1 (1), Leu 2.0(2), Lys 4.8 (5) 

«8HBfc«fcD&8 P53 msn^mmttmis^o} dna ^rs^^ii^b^ 
^Mt4 & mr£ti3£ £ * s - ^ t <t s vmmwm & m r s mtzmm. & & ^ ^ ? 

§b m m 
m&m^ : i 
nm<D&$ : 1 5 

m<om : 

Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 
15 10 15 

: 2 

i2?'J©ft£ : 1 3 
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Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys 
1 5 10 

IS?'J#-if : 3 
M&KD&t? : 1 1 

mwomm : * k 

Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys 

1 5 10 

IB3J#^ : 4 
IE?|J<£>5£ : 1 7 

SS^ : disul fide-bonds 
: 1 , 1 7 

Cys Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 

15 10 15 

Cys 
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ESW-sf : 5 

mmnmz : 1 5 
urn 

Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 
15 10 15 

: 6 

IB?'J<DS£ : 1 7 

mm<Dm : 7* ;m 

m<DWL : 

1E^J©MM : K 
E^IC^SC : 

^^^^-riB^- : disul fide-bonds 

#ffi(fig : 1, 17 

^F^^^-TlB-^ : modified-site 
: 1 7 

m,0)mm : Xaa fcfc L-i/^r'f >^ 5. K^^"T 

Cys Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 

15 10 15 

Xaa 
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mm<DM£ : 1 7 

ftfflt&m-tn?,^ : disulfide-bonds 
ftmtiW. : 1 , 1 7 
#0*^-ri3-^ : modif ied-site 
#£&g : 1 

ffeCDtiffl : Xaa fc* N-T'-b ^;i/-L-i>X^ -f >£ifr 
^WL^^T sB"^ : modified-site 
i££ftrg : 1 7 

ffeCDtifH : Xaa fcfc L-i^^VT^ 

Xaa Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 

15 10 15 

Xaa 



I25«^ : 8 
IS^JCDfi^ : 3 2 
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MmcDum : mnmrn dna 
&m*#ifeisrcj3& : e 

CTAGACAGCC AGACTGCCTT CCGGGTCACT GC 
I2#J#-if : 9 

nmoMz : 3 2 

mmom : mm. 
mcom. : —^m 

MmcDmm : WKDmm. ^m, dna 

CATGGCAGTG ACCCGGAAGG CAGTCTGGCT gt 

IB?'J#-*f : 1 o 
IB?'JCDS£ : 2 6 
IB?iJtf>§y : 4« 
liOffc : -2MB 

ia5>jo«ns : m<Dmm dna 

TCGAGAGACA tgcctagaca TGCCTG 
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IB^IS^ : 1 1 
%m<D&£ : 2 6 

i2?u<DM : mm. 
mom. : 

nm<Dmm ttiomm dna 
um 

TCGACAGGCA TGTCTAGGCA TGTCTC 

12^J#^ : 1 2 
: 2 2 

mnoimm : WKomM dna 

TCGAGCCCGG GGGTACCGCA TG 

ia^J#-^ : 1 3 
m&\(D&£ : 1 4 

om : mm 
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%&&}<Dmm : WKDmrn. dna 
mwmwt. : 

M^lfeJS : E 

mm 

CGGTACCCCC GGGC 

IE#l#*t : 1 4 
SB^'JOS^ : 3 2 

mmcom mm 
morn. : -#ta 

w&m<omm : momm dna 

: E 

TCGAGGGACT TGCCTGGACT TGCCTGTCGA CG 

I2^iJ#^ : 1 5 
MmcDMZ : 3 2 

mmom : mm 

ftmvmm m<Dmm dna 
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GTACCGTCGA CAGGCAAGTC CAGGCAAGTC CC 

m$m^ : 1 6 

SB^ijCDfii* : 1 8 

m<Dm. : -m% 
nmcDmm : k 

EffRfc^-rtB-^ : disulfide-bonds 
#£#8 : 1 , 1 7 
f3M»£^f IB"^ : modified-site 
: 1 8 

ffeCDtitfg :Xaa fct 12- h*^"^^-^ K£^-f 

Cys Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 

15 10 15 

Cys Xaa 

ia?u#^ : i 7 

%m(DM.£ : 1 7 
Wk<DWL : 
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^iX^^-rfB^ : disulfide-bonds 
#£*uS : 1 , 1 7 
^W-^t^Ti^ : modified-site 
&tE&W : 1 7 

WKDmm : Xaa & N-h*f^l/-L-i/^r^ >7^ K^^"T 

Cys Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 

15 10 15 

Xaa 

IB^'J#^ : 1 8 

mn<Dm.$ : 1 7 
mcom : 

#^^^-riB^ : disulfide-bonds 
#£&B : 1 , 1 7 
^M&^-riB-^ : modified-site 
ftmZW : 1 7 

ffe<£>ti$g : Xaa fcfc N-^" ^ # y=i/;u-h—>^ J- 4 > 7" ^ K£^"T 
Cys Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 
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15 10 15 

Xaa 

m&m*$ : 1 9 

mmoimg : 1 7 

mom : 

fSSJtS^-TSB-f : disulfide-bonds 
#«^S : 1 , 17 
$fffll&UT%^ : modif ied-site 
#«{4g : 1 4 

flbOff^B : Xaa N'-T-fe ^;i/-L- U ^>£^T 

Cys Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Xaa Lys Leu 

1 5 10 15 

Cys 

I2^J#^ : 2 0 
1B?|JCD;S£ : 1 7 
la^'jOS : 7Ui 
«©f& : 
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tfcWL&^-tt^ : modif ied-site 
ftm±LW : 1 , 1 7 

ffeCDtitIR : i££&S 1 *5«J;t>* 1 7 © Xaa li^n^n^f U >^^bt S 

^^£*-f BB^f : modif ied-site 
: 1 7 

$K : Xaa tt L->*5W>T5. h^It 

Xaa Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 

15 10 15 

Xaa 

IE?'J#-5§ : 2 1 

mm<D&$ : 1 6 

la^J^M : 7 * yg? 

'ftfflL&MTt^ : cross-links 
i££teg : 1, 16 

m.(Dmm : MHO Lys fcfc N 6 1 6 © Leu £ 7 ^ b**S£r 

&Mf%-?2> Lys ^^-T 

Lys Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 
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5 



10 



15 



iE#J#-5f : 2 2 
IB?'J<£>:K£ : 1 6 

^B.^kB.Tt^ : disulfide-bonds 
&&iu.W : 1 , 8 
f^^-taB^ : modified-site 
^^-fuffi : 1 6 



ftfe^ttfg : Xaa (i L-n-f i>>^ 5. F£^f 
IE?'J 

Cys Leu Lys Ser Lys Lys Gly Cys Ser Thr Ser Arg His Lys Lys Xaa 



m&m^r : 2 3 
I2#l©fi£ : 1 6 

: 

Emnwm. : 

^^^^■Tga-^ : cross-links 
#£teK : 1 , 8 



5 



10 



15 
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fiKDmm : #&<&gl© Lys fcfc N 6 ^41418© Asp t7 * 

mmrz Lys s^t-r 

^tlt&^TgB-^ : modified-site 
#£#g : 1 6 

momm. : xaa m: l-d-t^>t^ b*&it?- 

Lys Leu Lys Ser Lys Lys Gly Asp Ser Thr Ser Arg His Lys Lys Xaa 
1 5 10 15 

mvm^ : 2 4 

ia^'J©S^ : 1 6 

wm<dm : T^^m 
mmcDum : ^y^- k 

f^Sit-rfB-^ : cross-links 
^£{£S : 7, 13 
$^£^t-riB-^ : modified-site 
^fiteSt : 1 5 

m<Dmm : Xaa fcfc L-d -f v >>7^ F 

Leu Lys Ser Lys Lys Gly Asp Ser Thr Ser Arg His Lys Lys Xaa 
15 10 15 

E#J#-5 : 2 5 
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: 1 6 
KflJOS* : 7 5. S m 
m<DWL : 

h^Dy- : ifi^R 
BB#J©H3E : ^73- K 

^^^^-THB-sg- : disul fide-bonds 
#£&fi : 1 , 1 6 

Cys Leu Lys Ser Lys Lys Gin Ser Thr Ser Arg His Lys Lys Leu Cys 
15 10 15 

iBSW-if : 2 6 
K?|JCD5£ : 1 6 

m<D$k : 

h^D^- : Hit 

^^^^■TgB-^ : modified-site 
ftm-iLW. : 1 

ffe©tf$B : 1 © Xaa i±A =f- 1/ > # S izftg-grLtz N«-^l/>* 

— ;i/-L-D >f ^>fc^f 
^^£iff HB-^ : modified-site 
: 1 6 

flfe©tg$g : 1 6 (D Xaa i± S 1 ^- U > £*g^ 1, 
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Xaa Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu Xaa 
15 10 15 

1B?'J#^ : 2 7 
I2?'J©m£ : 1 7 
IB^ijCD^ : 7 X J Wt 
m<D& : -#f8 

^^^^-TIB-^ : modified-site 
&m±W. : 1 , 1 7 

ffeCDtfffi : #&4uK 1, 1 7 CD Xaa l±^tl^tl o-*is U U >^^LT S 

$S^£gtTs2^ : modified-site 
#£&S : 1 7 

ffcGDtSffi : #&^iS 1 7 CD Xaafct L-yXr^ >7^ K^^fT 
I6?'J 

Xaa Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 

1 5 10 15 

Xaa 

IS^J#^ : 2 8 
BE?U©g£ : 1 6 
IB^'JCD^ :7^1 

ncDg& : -*m 

iB^'JcDfflm : ^7*^ h* 
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Ofeffll&^.Ti^ : disul fide-bonds 
#£ftrg : 3 , 1 6 
ftffi.&0;-?t^ : modified-site 
#£#B : 1 6 

ttLCDmm : #£fc£H 1 6 CO Xaa H: L— >*5r-f >T ^ K 
BSflJ 

Leu Lys Cys Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu Xaa 
15 10 15 

mvmn 2 9 
w&\<o&% : 1 6 

mcom. : -*m 
h^Di;- : mm** 

mmcomm. : 

^^<£^-riH^ : disulfide-bonds 
ft&tiLW. : 1 , 1 1 
^WL^^TM^ : modified-site 
^ffifuS : 1 6 

ffeCtifg : Mil 6<£>Xaa&L-P-f ^>T^ 

mm 

Cys Leu Lys Ser Lys Lys Gly Gin Ser Thr Cys Arg His Lys Lys Xaa 
15 10 15 

iE?'J#-*§ : 3 0 
$fi#J<E>S£ : 1 5 
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h^D^- : mmvt 

^m^a-riB^ : disulfide-bonds 
#£teg : 3, 10 
¥sWt&$ffM^ : modified-site 
: 1 5 

ffe©ti$K : 1 5©Xaat±L-n>f K£^f 

Leu Lys Cys Lys Lys Gly Gin Ser Thr Cys Arg His Lys Lys Xaa 
15 10 15 

IE#J#-*§ : 3 1 
IB^JCDg^ : 1 8 
IE #1 CDS! \ ~F \ JW. 

mcom : 

^3&£^-f H3^ : disulfide-bonds 

: 1 , 1 7 
#^^^-Ta3-^ : modified-site 
#£lufi : 1 8 

tib©M*R : #£&g 1 8 © Xaafci L-^*'J ^>>-n-^f;b7^ 
IE#I 

Cys Leu Lys Ser Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Leu 
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1 



Cys Xaa 



10 



15 



IBSW^ : 3 2 
13^1©^:^ : 1 5 

^WL^^Tt^ : cross-links 
i££&S : 3, 13 

fl&<Dfit$K : #£f£S 3 O Asp fc* C 1 3©N £ t7^ KM£r£ 

j&jes-t & Asp s^-r 

HftW&^k? 82-^- : modified-site 
i££{ug : 1 5 

fi©t*$S : 1 8 <£> Xaa t± L-D^f > 7* 5. K ^ifff 

Leu Lys Asp Lys Lys Gly Gin Ser Thr Ser Arg His Lys Lys Xaa 
15 10 15 
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I $ ® Ie 1 

1 . -*&5£ ( I ) 

R 1 (X 1 ) nl (X 2 ) n2 (X 3 ) n3 (X 4 ) n4 (X s ) nS (X 6 ) n6 (X 7 ) " 7 ( 

X 8) n8 (X 9) n9 (x . 0) .10 (x 11 ) (X 12 ) nI2 (X 13 ) n13 (X 14 ) " 

,4 (X 15) n.5 (X 16) n.6 ( X 17 ) " 17 R 2 (I) 

X'~X 17 ^3J:r>'nl~nl 7 (DiZM<Dffifr*J£tl^tlX l 38 £ TF n 
i (fiU i fcfc 1 ~ 1 7©^»3!pe>5Slfns) T'^-To X'&UT l^-Tr ^ 

ni = lt*fe51^ X'^nSI-^U ni = 0T~&£t§-£r. jg^i^-T 
o n i = 1 f$>§7~ 1 7{@cDfi&3X i £M^U jgiR^ftfcX 1 * i©/J* 
^V^^M^T H£N5fcagfc:R C^CR 2 §^^t?.o £££ 

oT-ocdIE^iJ^^-To ^IBfcltU X , ~X"fr£My:n£S§»X p (Ills 

X q ({fibs qfcfc8~ 1 7fr£>Mfc£*U P<q£vi7~-f ) t^^it 3 1 ^tl*£ 

#y-r;w b < li# II n + * ;i/ - ;k b < fci#BJ& 

7»-7;i/dp;i/^-=^^*;i/^-;w B&fc b < u — )V^r^-^ti)i^=- 

*^*;i/*^>^ >rv7^^7^>i^ -fv^^$>i, 

¥>m, 2-7 5. S ^-;i/-^> s 'JyX 2,i-V7$ 

*^-feU>. a-^^l/t U > 3-t K D# 4 >7"D <J >Sfe{±4-t H D 
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T;i/^r->, 2,3-^7^70 

t:^->^ p-7^7x^77^>, ££&?">j ^xE^^ssin^ x 4 

-f V^;i/^ =• >i?s 2-7;7 7^t>^ 2-7^X^'J>^ 

s U^>, 2,4-^7^ y >m. 2,3-^7^7P^^>H> p-7;;7 

>i?©;g-Sg^£ilU X 5 (i'J^>s t;1/^->. ^-;i/-^-> N 2,4-^T^ y 
7**>@£. 2 ) 3-y7^7PW>^ p -7;y7x^77^X 
^'J S/>o=&M^^b> X 6 tt'J^X TVl^-y, ^-;i/-^>. 2,4-^T 
^y^^>|g, 2,3-^7^7-Dtt>l^ p-7^7xr^77r>, £ 

fc&^u :/><£>:g-g^£3tu x 7 tt , 7'v-> > /?-t-^->, 2-T^y^m 

D U > N 3-b KD Jf-ey^D U 4-fc KD ^>rn U > N L-1,2,3,4-^ h ^ 

^ > N 2,3-^7^7 7'D^t>^ 2,4-^T 5. J 7*9 ^-;i/-^>. U 

X^^^f>m. ^V^^>^ 2-7;;7^t>l, 2-7 5. S X^V > 
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'g-gyfi&^U X 9 te-fe'J>, Xl/^->, *^-feU>, a-^fM'JX 
3-th'DJr>>7D'JX 4- fc K D i> 7° D 'J > ^ ->^^^>, ^^E^^^-C 

VT^^^^r^^ ^VW5>^, 2-r ^ y r^b?>^ z-t^j^^ 

:t>^ p-7^7ir;b77^X ^*Ui>>> 2-^;i/*7-hSIf^ 3- 

U ^-;i/^^>. 'jyx 2,4-^7" ^ y 7^ 2,3-^7^yrDf 
^->l^> p-7;;7ix;i/77zx ^«;->>x 2-^;i/*7 , h$im 3- 
^;i/*7h7DK^>K N 4-^;ut3 7 > h 7*^f 

V7X^7^>®, 2-7;;7-;t>^ 2-7*^7;*^ 
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Jtym., p-7;;7i^i/77^x ^'J^>>. 2-y;^7h$isi, 3- 

KiJ 4-tf 'J ^;i/7 7^>, (3-N-^^Jl/)^ l J^;i/77^> 

. 3-(2-^y^r;v)77r>, -b >; ^i^^--> N *^e-fey> N a-^f;nz 
^->>^*> N *^*;i^^> 
y*^y>&. u^>. 2,4-^5. y 7$ >m, 2,3-^r^y 

s X ,4 fct'J^>. r>^r->. 2,4-^7^7^>S, 2,3->> 

7U7D^>8, p-7^7ir;i/77r>, -fe y > N XL/^"->> * 
^fc-fe U a-^^^-fe U 3-fc Fo^ri/rD 'J 4-b h*D*i/7P U > 

*^E^Ol/^>iL -fV7^^7^>g, 'fVW^^ 2-T5. 

T"X 14 ©ffliJilCD7'5. yS^feii^T^^y^tiR 3 (R 3 fcfcR 1 il|SJS&T?&5) 

tn^ntu<> x 15 {i»;^>s ^-;u-^> x 2,4-^3- 

y^^>^ N 2,3-^7^7Dt^->^ p-7U7i^77r> s £ 

^■x.-)vt^ — >, -rvn^i/x y;bD-r^>> s * : ed^>», ny> N 
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-^>. >;^>s 2 ) 3-^7U7 , Dt^->i N 2,4-^7;;^>^ p-T 

\ 'fV?^/^^^ ^VW5>^ 2-7^7^t>®, Sfcfcfc 2- 
7^^^'J>i©§MSIU R 2 (ifI^KI^Ii7J^^y, S 

m& b < t±^st&7 > ^;i/^r;i/3i-^r5/. gtfe*> b < fcfc#g&:^;i/3r;i/ 

^^y, BiH& b < &&w.&*S7)i*)V7$ y , gift* b< tt#gife:?»^;b 

fcfctg&a l % b< gtfe*fcttttin«*ftTv^*>«k^ 

2. ^flt3g* s x p *j«tu f x q ©ra-es-s N s-ch 2 -s, s-ch 2 - 

C 6 H 4 -CH 2 -S. S-CH 2 -CO. CO-NH, NH-CO. O-C 

3. X p (np=l) #\ N«iSt^!), X q (nq=l) #C*$SSi& 
T £ al^ Jl 2 gB»CD ^ttflSSi * o ^ r^- h* * fe H: * ©Ha«j t ffgf ^ n 
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4. X p (np=l) &NM$$m&Uft<Dmm^(Dm&-e$>t), X q (nq = 

5. X" (np=l) &NMi$n&l>XK(Dmm^(Dm,&X°$> X q (nq = 

6. X p (np=l) A»N*iaiS»-e«)Dx X q (nq=l) &CMtitf&m% 

K(D$m 4 1 cd^st" & & si^ii 2 mmcDMWffim. & ^ y* k * tz i± ^ o 

7 . X p (np = 1 ) ^X'-e&^K X q (nq = 1 ) HfiX ' 7 T*& ShSaRH 3 IB 

8. X" (np = 1 ) ^X'-efei3. X q (nq = 1 ) HfiX 1 7 T«& >RH 6 IB 

9. X p (np= 1 ) #X'-£&^ X" (nq= 1 ) £PX i6 ~?:$)Z> m>&M. 3 IB 

10. X p (np = 1) ^N«StS^ X q (nq = 1) ^X 8 T$>^lf 

o 

1 1. X p (np= 1) #X X q (nq = 1) ifiX 1 4 T'& S3g ^11 4 

1 2. X p (np = 1) ^X 3 Tfel9> X q (nq = 1) ^C*^if$>l>i 

^ji 5 iBm © Jf >K^?t s J§ o ^ y f- y £ fe t± % (d mm ft C g^F ^ £ n £ 41 o 

13. X p (np= 1) #X 3 -efc»K X q (nq= 1) wcMm&&iwe& 

o 

14. X p (np = 1 ) *'N*^It-fe^ X q (nq = 1 ) WX ll -e$>Z 
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15. BB5y#-^4-7s 1 6~3 2T-^^nST^ y^iB^J^iJMTs iE#J 

16. i2^J§^4-7, 16, 19, 2 5~ 3 2 tl^ti^T^ J SSEflJfc: 
33t>T\ IB^'J^K af^Hl tcfc^-CX'-C^SftS^ttH&fc b<iiT^ 
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5' -TCGAGCCCGGGGGTACCGCATG-3' 
3' -CGGGCCCCCATGGC-5' : 
Xhol Smal Asp718 Sphl 



Clal 



Sac I 



Xhol 
Hindlll 



Hind III 




P SE (0.2kb) 



Sphl 



GC/TATA 



Hindlll 



p53RE 



5' -TCGAG 3GACTTGCCT 3GACTTGCCT 3TCGACG-3' 

3' -C pCTGMCGG/fcCTGMCGGAC AGCTGCCATG-S' 
Xhol Sail Asp718 
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